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Since its invention twenty years ago, the Delphi technique has 
been gaining wider and wider acceptance as a tool for forecasting 
technology; gathering expert opinion from a local to world wide 
"advice community" upon which government, industry, and other 
policy making bodies must so frequently rely; and providing judg-
mental input for studies (e. g., social sd.ences) where hard data are 
unavailable or too difficult to obtain. Accompanying this increased 
acceptance is an increased danger of manipulation of a Delphi to 
produce the results desired by one certain individual or group of 
individuals. Manipulation is increasingly being mentioned in the 
literature as a danger but little has been done to study the problem. 
Two groups of thirty United States Air Force Officers enrolled 
in a Masters of Business Administration program participated in a 
fact probing Delphi containing thirty statements. The participants 
of one group were given falsified statistical feedback on fifteen of 
the statements, while the participants of the other group were given 
falsified statistical feedback on the other fifteen statements. A 
similar study was done with another group of officers using a value 
probing Delphi. 
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The results of these studies showed a high degree of success in 
obtaining a desired value through the use of manipulated statistical 
feedback. This success was enhanced by running additional rounds. It 
was also found that the statistical manipulation had a significant 
effect on the convergence and stability of the Delphi statements. 
The effects of statistical manipulation on confidence as mea-
sured by self-rating was also studied. It was found that there was 
a significant tendency for Delphi participants to shift their self-
rating during later rounds toward the middle. The effect of the dis-
tance between a participant's original estimate and the median reported 
back to him on the amount the participant changed his self-rating was 
investigated. The results were inconsistent. Statistically manip-
ulated participants showed an overall decrease in confidence, regard-
less of their original self-rating. 
Suggestions for extending the research in the area of manipula-
tion of Delphi statements plus a taxonomy of the variables that com-
prise the problem of manipulation are discussed. 
3 
ACKNOWLEDGMENTS 
The author first wishes to thank the members of his immediate 
family for tolerating an absentee husband and father who, when they 
did see him, was generally Mr. Grump. 
Special thanks must also be given to Dr. Harold Linstone and 
the other members of my committee for their prompt response to my 
requests and for the encouragement and suggestions they supplied at 
the needed times. 
One must also not forget the poor secretaries who must transform 
a barely decipherable draft into an aesthetic finished product in 
half the time necessary to do it. Thank you Debbie Fugleberg and 
Marie Baumgartner for tolerating me. 
Finally, the author wishes to thank the United States Air Force 
Officers whose participation made this research possible. 
TABLE OF CONTENTS 
PAGE 
ACKNOWLEDGMENTS. iii 
LIST OF TABLES . vii 
LIST OF FIGURES. ix 
CHAPTER 
I 
II 
III 
INTRODUCTION . . 1 
Background . 3 
Purpose .. 6 
Research Hypotheses. 6 
Assumptions and Constraints 7 
Significance of the Study .. 10 
Organization of the Dissertation 14 
REVIEW OF LITERATURE . . . . . . . 15 
Literature Directly Related to Manipulation. 15 
Literature Indirectly Related to Manipulation. 23 
DESIGN OF THE STUDY. . 36 
Characteristics of Participants. 36 
Subject Matter of the Delphis. . 49 
General Procedure for Administering the Delphis. 50 
General Design Considerations. . 54 
Statistical Procedures . 57 
Measurements Used in Statistical Tests 
Statistical Methodology 
Sununary. .. . . . . . . . . . 92 
CHAPTER 
IV 
V 
GLOSSARY . 
RESULTS. • • . • • . . . . . . , . . • . . 
Success and Statistical Manipulation 
Factually-based Delphi Results 
Value-laden Delphi Results 
Additional Results Using the Success Data 
Comparison of Factually·-based and value-
laden Delphis 
Summary of Success Results 
Statistical Manipulation and Convergence of 
Delphi Statements. . 
Factually-based Delphi Results 
Value-laden Delphi Results 
Comparison of Factually-based and 
Value-laden Delphis 
Summary of Convergence Results 
Statistical Manipulation and Stability of 
Delphi Statements. . 
Factually-based Delphi Results 
Value-laden Delphi Results 
Additional Results Using the Stability Data 
Comparison of Factually-·based and Value-
laden Delphis 
Summary of Stability Results 
Statistical Manipulation and Confidence of 
Delphi Participants. . . . . 
Factually-based Delphi Results 
Summary of Confidence Results 
Summary of Results . . • 
CONCLUSIONS AND EXTENSIONS 
Conclusions. . . . . . . 
Recommendations for Avoiding Statistical 
Manipulation . . 
Extensions . 
. .'. 
REFERENCES . 
v 
PAGE 
93 
93 
106 
112 
128 
142 
146 
146 
148 
152 
161 
163 
vi 
PAGE 
APPENDIX A Factually-based Delphi Used in This Experiment •• 173 
APPENDIX B Value-laden Delphi Used in This Experiment. . • • 182 
APPENDIX C Berger's Revision of Rokeach's Dogmatism Scale. 192 
APPENDIX D Computer Program to Calculate Intermediate 
Statistics. . . . . . .. . ... 201 
APPENDIX E Computer Program to Analyze Final Results . 218 
TABLE 
I 
II 
III 
IV 
V 
LIST OF TABLES 
Background of Factually-based Delphi Participants. 
Background of Value-laden Delphi Participants ... 
Results of Berger's Revision of Rokeach's Dogmatism 
Scale (the FCD scale). • 
Success of Manipulation. 
Success of Manipulation-Detail 
VI Results of Correlation on Round 4 Degree of Success 
PAGE 
42 
43 
47 
95 
. . . 100 
and Amount of Movement . . . . • . . . 101 
VII Results of Analysis of Variances on the Change of Each 
Manipulated Participant by the Change of Each Non-
Manipulated Participant. . . . . . • . . . . . . . .. 102 
VIII Results of Comparing the Success of the Factually-based 
Delphi with the Success of the Value-laden Delphi. .. 104 
IX Results of Statistical Tests on Convergence - Factually-
based Delphi . . . . • . . . . . . . . 107 
X Results of Fmax Test for Equal Variances 109 
XI Results of Statistical Tests on Convergence - Value-
laden Delphi • . . . . . . . . . . . . . . 111 
XII Stability of Manipulation - Factually-based Delphi 115 
XIII Stability of Manipulation - Value-laden Delphi 117 
XIV Results of Statistical Tests on Stability. . . 119 
xv Number of Factually-based Delphi Statements that 
Changed Between Rounds . . . . . . . . . 122 
XVI Analysis of Variance on Summarized 20% Stability Data. 124 
XVII Analysis of Variance on Summarized 15% Stability Data. 125 
XVIII t-test on Summarized Stability Data. • 127 
TABLE 
XIX Results of Statistical Tests on the Average Differences 
Between Round 1 and Round 4 Self-Rating By 
viii 
PAGE 
Manipulated and Non-manipulated Participants . 130 
xx Analysis of Variance to Test the Significance of the 
Shift of Self-rating Towards the Middle in Later 
Rounds. . . . . . • . . . . . . . . . . . . . . . 133 
XXI Significance of Differences Between Means of Self-rating 
Between Round 1 and Round 4 for Manipulated and 
Non-manipulated Participants. . . . . . . . . . . .. 135 
XXII Significance of Differences Between Means of Self-rating 
Change for Those in Lower Range 1 and Those Not in 
Lower Range 1. . . • . . . . . . . . . . . . . . . .. 136 
XXIII Significance of Differences Between Means of Self-rating 
Change for Those in Upper Range 2 and Those Not in 
Upper Range 2. . . . . . . ... . . • . . 138 
XXIV Analysis of Variance to Test the Significance of the 
Mean Change in Answers .. ...... 139 
xxv Significance of Differences Between Means of Change in 
Answers for Manipulated and Non-manipulated 
Participants Depending on Their Round 1 Self-rating' 141 
FIGURE 
1 
2 
3 
4 
5 
6 
LIST OF FIGURES 
Goals Delphi algorithm. . . . . • • 
Flowchart of design considerations. 
Flowchart of the results of the statistical tests 
Factors that may determine the degree of manipulability 
of Delphi statements. . . . . . . . . . .. 
Factors that may determine the susceptibility of 
participants to be manipulated. . . • . . . 
Factors that may determine the effectiveness of 
statistical feedback in manipulation. . . . . 
PAGE 
25 
37 
143 
159 
160 
161 
CHAPTER I 
INTRODUCTION 
Important policy decisions are being made every day in govern-
ment, business, education, and other organizations. These decisions 
are heavily impacted by information obtained by the use of the Delphi 
technique. Our national drug abuse policy has received valuable input 
from a Delphi study run in 1975 [46]. The School of Education at the 
University of Virginia used a Delphi to establish the prime targets on 
which it should concentrate its energies and resources in the next 
decade [17]. DuPont has used the results of a Delphi study involving 
the entire adhesives industry to determine the future trends in adhe-
sives in order to build up the technology and productive facilities to 
support the evolution of the adhesives industry [31]. 
Delphi's popularity and use is increasing to the point that the 
number of studie3 that have been run are counted in the thousands. 
The topics of such studies range from predicting functional capabil-
ities of future technology to providing important sought-after input 
for policy making bodies. People are continuing to find new ways of 
using Delphis to suit their needs; thus, many new versions of the 
Delphi technique are appearing in literature. In addition, research 
is also being done to expand the concepts of Delphi into a general 
theory of group estimation [22]. 
However, in all the frenzied development of Delphi, no one has 
seriously addressed the problem of misuse of the Delphi technique. 
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This is especially surprising in light of the recent years during which 
there has been so much corruption in government and business (e.g. Water-
gate, the probes into the FBI and the CIA, the resignation of the Pres i-
dent and Vice President of the United States, and Lockheed's foreign 
payoff scandal, to mention a few). Is it possible that an individual or 
a group of individuals could use the Delphi technique to achieve certain 
vested interests? Is it possible that organized crime could have influ-
enced the drug abuse Delphi mentioned earlier in an effort to encourage 
policy that would have been favorable to their position? Is it possible 
that DuPont could have influenced the adhesives Delphi in an effort to 
convince the adhesives industry to develop along the lines that would 
have been best for DuPont? 
This research is the first known serious attempt to e~amine the 
possibility of manipulating the results of a Delphi to produce results 
an individual or group of individuals desire. This study is not the 
final word on the topic but is instead a beginning point. The research 
has found tr.at manipulation of factually-based and value-laden Delphi 
statementsl via falsified statistical feedback was successful in achiev-
ing a desired value. Further, the results indicated this form of manip-
ulation has an effect on the convergence and stability of the responses 
to Delphi" statements and on the confidence participants have in their 
ability to respond to the Delphi statements. 
While the reader is assumed t~ have some precursory knowledge of 
the Delphi technique, a brief sketch of the technique will be presented 
to assure a common starting ground. 
lRefer to "Subject Matter of the Delphis" in Chapter IV for a 
definition of factually-based and value-laden Delphi statements. 
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BACKGROUND 
Murray Turoff defines the Delphi technique as a "method for the 
systematic solicitation and collation of informed judgments on a par-
ticular topic," [94:149] and describes the procedure as a "set of care-
fully designed sequential questionnaires interspersed with summarized 
information and opinions feedback derived from earlier responses." 
[94:149] Norman Dalkey defines it as " a method of eliciting and 
refining group judgements." [18:408] Harold Linstone and Murray Turoff 
in their book on the Delphi method state that "Delphi may be character-
ized as a method for structuring a group communication process so that 
the process is effective in allowing a group of individuals, as a whole, 
to deal with a complex problem." [56:3] All of these definitions tend 
to be a bit general and lack the nice closed picture that most of us 
would like to see in a definition. The reason for this is that the 
Delphi method is an evolving technique, and its definition is still 
developing. It started in the early 1950's (although it was not com-
Inunicated widely until the middle 1960's) as a forecasting procedure. 
Since then, the Delphi method has been adapted and modified in many 
ways. It has found application in many diverse areas, some of which 
are: 
.Gathering current and historical data not accurately known or 
available 
• Examining the s.ignificance of his.torical events 
.Evaluating possible budget allocations 
.Exploring urban and regional planning options 
.Planning university campus and curriculum development 
.Putting together the structure of a model 
.Delineating the pros and cons associated with potential 
policy options 
.Developing causal relationships j.n complex economic or social 
phenomena 
.Distinguishing and clarifying real and perceived human motiva-
tions 
.Exposing priorities of personal values, social goals [56:4] 
While the Delphi method has been adapted and modified in many 
ways, there tend to be three features that are common to the proce-
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dure: anonymous response, iterative and controlled feedback, and sta-
tistical group response. While each of these has been subjected to 
numerous studies and there have been many variations of each of them, 
they still tend to appear in the design procedures of most Delphis. 
The object of anonymous response is to eliminate many of the disadvan-
tages of face-to-face communication. For example, committees often 
face the disadvantages of a dominant or charismatic individual, vested 
interest, reluctance to lose face by changing one's position, and group 
pressure to oonform to a minority viewpoint. The use of anonymity can 
help circumvent these problems. Quantity versus quality of arguments 
often is the deciding factor in many committee meetings. To avoid this 
problem, but at the same time allow a free flow of arguments for and 
against or statements concerning a particular Delphi statement, con-
trolled narrative feedback is often encouraged. This is done during 
several iterations of the Delphi process to encourage full exchange of 
ideas and comments. While being one of the most important features of 
Delphi, narrative feedback is also the feature that often receives the 
least attention because of the additional work it creates for the 
administrator. Statistical group response is the feature that probably 
has the most variations and has been investigated the most. The intent 
of this feature is to give the participants some concept of the group 
response. As discussed later, there has been a fair amount of 
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discussion concerning the effect this has on the degree of convergence, 
but without some statistical group response there tends to be little or 
no change in the responses over several rounds. Therefore, some statis-
tical group response seems to be necessary. 
The evolution and use of the Delphi procedure has been rapid and 
impressive. The first Delphi was run in the early 1950's by Dalkey and 
Helmer of the Rand Corporation to study " ••• the selection, from the 
point of view of a Soviet strategic planner, of an optimal U.S. indus-
trial target system and to the estimation of the number of A-bombs 
required to reduce the munitions output by a prescribed amount." (19: 
458] This work, however, was not published until 1963 due to its 
secret nature. A later paper by Gordon and Helmer in 1964 was the 
first published paper that brought the Delphi method to the attention 
of those outside the defense community. Since then, Delphi has behaved 
as a grass fire. It has been estimated there have been over ten thou-
sand Delphis run. The results of some have been published, but many 
have merely served the purpose for which they were intended. Some of 
the articles have been oriented towards improving and evaluating the 
methodology while others have been concerned with applications of the 
Delphi method. (For the most complete bibliography of Delphi and 
Delphi related publications refer to [56]). 
As with all useful methodologies, there exist some pitfalls. 
Linstone [55] has registered the following list: 
1. discounting the future 
2. the prediction urge 
3. the simplification urge 
4. illusory expertise 
5. sloppy execution 
6. optimism-pessimism bias 
7. overselling 
8. deception 
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The last pitfall (deception) is the subject with which this report is 
concerned. 
PURPOSE 
The purpose of this research is to investigate empirically the sta-
tistical manipulation of factually-based and value-laden Delphi state-
menta to see if a particular desired value could be achieved and to 
explore the effects such manipulation has upon the convergence and sta-
bility of the responses to Delphi statements. The effects of statistical 
manipulation upon the confidence of the Delphi participant (as measured 
by self-rating) is also explored. 
RESEARCH HYPOTHESES 
The above purpose of this research is more explicitly communicated 
in the research hypotheses: 
RI - factually-based Delphi statements can not be success-
fully manipulated by the means of manipulated statis-
tical feedback; 
R2 - value-laden Delphi statements can not be successfully 
manipulated by the means of manipulated statistical 
feedback; 
R3 - there is no difference between the manipulability of 
factually-based Delphi statements and the manipulabil-
ity of value-laden Delphi statements, with respect to 
manipulation via statistical feedback; 
R4 - manipulation of statistical feedback will not result 
in a lesser degree of convergence for factually-based 
Delphi statements; 
R5 - manipulation of statistical feedback will not result 
in a lesser degree of convergence for value-laden 
Delphi statements; 
R6 - there will be no difference between factually-based 
and value-laden Delphi statements with respect to 
the effects manipulation of statistical feedback has 
upon the degree of convergence; 
R7 - manipulation of statistical feedback will not reduce 
the stability (and therefore not require an e~tra 
round(s)) in factually-based Delphi statements; 
R8 - manipulation of statistical feedback will not reduce 
the stability (and therefore not require an e~tra 
round(s)) in value-laden Delphi statements; 
R9 - there will be no difference between factually-based 
and value-laden Delphi statements with respect to the 
effect manipulation of statistical feedback has upon 
stability (and therefore the number of rounds neces-
sary to obtain stability); and 
RIO - manipulation of statistical feedback in factually-
based Delphi statements has no relationship to the 
changes in the respondents' self-rating of their 
knowledge of the subject matter for these Delphi 
statements. 
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Note that this research attempts to reject research hypotheses Rl 
and R2 and that research hypothesis R3 is conditional upon the success-
ful rejection of Rl and R2. Similar statements can be made for the 
triads R4, RS, R6 and R7, R8, R9. An attempt is also made to reject 
research hypothesis RIO. 
ASSUMPTIONS AND CONSTRAINTS 
An ideal design for this research would have resulted in a full 
description of the impact and characteristics of manipulation. This 
would have involved testing all possible forms of manipulation for all 
possible types of Delphis for all possible populations of participants. 
The above combinations also would have been replicated several times 
with different Delphi statements and participants. Obviously, due to 
resource constraints, this was not possible. Even if one had unlimited 
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resources, it would not have been possible since the Delphi technique is 
still an evolving technique. Therefore, it was not the goal of this 
study to investigate the entire question of manipulation of Delphi state-
ments but instead to make an initial probe into the subject and to deter-
mine whether further studies in this area need to be made. 
Since this research was not funded and had to be completed within 
six to ten months, it was necessary to use participants who were readily 
available, who could complete the Delphi within a short period of time, 
and who would not require remuneration to participate. It was thus 
decided to use United States Air Force officers who were enrolled in a 
Master of Business Administration program at Grand Forks Air Force Base,2 
North Dakota (the author was teaching in this program at the time of the 
study). 
The only manpower available for this study was the author. This 
in combination with the time and money constraint limited the study to 
two Delphis. Since there are two broad classifications of Delphi 
(factually-based and value-laden), a Delphi representative of each of 
these classifications was run. An almanac Delphi was used for the 
factually-based Delphi and was assumed to be representative of factually-
based Delphis. A policy Delphi was used for the value-laden Delphi and 
was assumed to be representative of value-laden Delphis. 
The usual procedure in running a Delphi is first to design the 
Delphi and then select the panel members who would be appropriate for 
the Delphi. Since in this study it was desired to use the participants 
2This program is fundeJ by the Air Force Institute of Technology 
and is administered by the University of North Dakota. 
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just described the process was reversed. The Delphis were designed so 
the participants would be considered experts in the almanac Delphi and 
representatives of a point of view on th~ Policy Delphi. 3 Therefore, 
while the participants were perhaps not truly representative of the popu-
lation of all panel members, it is assumed they were representative of 
the panel members one might choose for the Delphis that were run. 
The form of manipulation chosen for this study was the manipu1a-
tion of statistical feedback. There are many ways one can manipulate 
Delphi statements through statistical feedback. To explore all of 
these also would have required an enormous amount of time, effort, and 
cost. Therefore, a decision was made to explore the general success of 
statistical manipulation by choosing one combination that would have 
been most representative of how one might have gone about manipulating 
via statistical feedback and that intuitively would have had a high 
degree of success associated with it. Statistical manipulation was 
done by a relatively large amount. This assured that the movement was 
not just accidental. A strategy of manipulation by the full desired 
amount during the first round and then maintaining it around that point 
for each of the remaining rounds (thus manipulation occurs during all 
rounds) was used. Ranges were chosen that heuristically appeared to 
help accomplish the desired point. Manipulation was towards the true 
answer but beyond it or towards the true answer if the original response 
was too far from the true. 4 
3A further discussion of this is given in Chapter III under the 
heading "Subject Matter of the Delphis." 
4A more complete discussion of the concept of the pull of the 
median and the pull of the true will be given in the latter portion 
of Chapter II. 
This combined both the pull of the median as well as the pull of the 
true. The standard form of statistical feedback was used. 
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A further assumption must be made that the author was successful 
in eliminating bias and ambiguity in the wording of the Delphi state-
ments. The statements were all pretested to eliminate these problems. 
There was no feedback during the study that indicated such problems 
existed. 
An assumption was also made that the measures were valid measures 
of the variables being tested (success, convergence, stability, and 
confidence). 
Since this was an empirical attempt to determine the ability to 
manipulate Delphi statements, no attempt was made to explain the psy-
chological and sociological reasons why people respond in the manner 
they do. 
SIGNIFICANCE OF THE STUDY 
The problem of manipulation of Delphi statements has been men-
tioned in several places. Linstone states "Today the least acknowl-
edged hazard in connection with Delphi is its potential use for decep-
tive, manipulative purposes •••• The anonymity in such a situation 
may even facilitate the deception process: how can the participants 
in a Policy Delphi possibly detect distortion of the feedback they 
receive?" [55:585-6J Before this question can be asked, it is pre-
cursory to first understand something about the degree to which Del-
phis can be manipulated and the characteristics of this manipulability. 
Once these fundamental questions have been explored, then one can 
develop procedures to help circumvent this problem. 
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Linstone and Turoff also discuss the problem of manipulation as 
a "virtual" problem, a problem that does not in itself affect the util-
ity of the technique. They indicate 
A third virtual problem is the honesty of the monitor team, 
and it is of the same concern as the honesty of any study 
or analysis group. In fact, there is probably more likeli-
hood in most instances of exposure of misrepresentation in 
a Delphi summary than in a typical group study report. 
[56:6-7] 
What they are saying is that Delphis are as subject to manipulation by 
the administrators as any other form of group analysis; however, the 
risk of exposure may be higher. In personal correspondence, Dr. Turoff 
has indicated: 
I do believe it is possible to manipulate numeric estimates 
except where the majority of the group has conviction about 
their estimates. I do think this becomes significantly more 
difficult where respondents are allowed to provide associated 
pieces of knowledge to support their estimate, and these are 
fed back •.• [The primary reason for this is] that it is 
going to be obvious to someone if you left his argument out 
or poorly worded it. 
While the above may be true, one must realize there tends to be a lack 
of a unified group of people who are cognizant of what exactly has 
evolved during the Delphi and who have access to the final results. 
This, in turn, does allow the administrators a greater opportunity 
to misrepresent the results of the Delphi. 
~~atever the situation, the results of a Delphi must ultimately 
rest on the integrity and honesty of the administrators. If they lack 
this integrity and honesty and are willing to take the risk of exposure, 
they could attempt to twist the results via two methods. They could try 
to shape the consensus through manipulation of feedback such that the 
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final round results are wh~t they desire, or they could merely misrep-
resent the final results (i.e. report something other than what 
occurred). The fundamental difference is, in the former case, the 
administrator molds the respondents to answer in the manner he desires. 
In the latter case, the administrator merely lies about the results. 
Both are guilty of fraudulent misrepresentation of the results; but if 
the former is less subject to manipulation than one might assume, new 
credibility and assurance can be added to the Delphi procedure. 
There also has been some concern about manipulation of Delphi 
statements by people who are using the Delphi in practice. One such 
example is John Ludlow's Delphi study on the Grand Traverse Bay water-
shed region, part of the Michigan Sea Grant Program. This concern was 
shown when he indicated several. significant modifications and refine-
ments were made to the basic Delphi methodology because of " ••• the 
perceived threat of a manipulated consensus ••• " [57:103] and several 
other reasons that are not pertinent to this report. He failed to men-
tion, however, what changes were made relative to the question of 
manipulability. 
Ludlow made one other mention of the power of the Delphi tech-
nique to manipulate opinion and policy. 
The suggestion that the method "can result in a manipulated and 
arbitrary consensus" received a neutral judgment from all three 
groups, perhaps indicating that the respondents felt this danger 
to be no greater than it would be in alternative techniques for 
securing group judgments. However, it is this administrator's 
opinion that the Delphi techniques could be a powerful tool for 
manipulating opinion and policy. [57:119] 
This point is somewhat exemplified by the effects polls can have on 
election trends and by the fact that media (e.g. radio and television) 
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cannot begin reporting the tallies of how people voted until after the 
polls have closed. 
As will be shown in the review of the literature, little has been 
done to investigate this area and many questions remain unresolved. 
With increased use of the Delphi technique, especially in areas of pol-
icy and goa~ formulation, it is becoming even more critical to consider 
this point. The government has already used the Delphi technique to 
provide input into policy decisions in areas such as drug abuse [46], 
social policy planning and research [58, 91], and many others. Busi-
nesses have used Delphis to help establish policy decisions in areas 
such as marketing [47J, manpower forecasting [64], and many unpublished 
areas. Universities have used it to establish objectives for programs 
and institutions [2, 16, 17, 43, 49, 50, 96]. The list of uses contin-
ues to grow and the Delphi technique shows promise in replacing instru-
ments such as polls, questionnaires, and committees in important gov-
ernment, educational, and business organizations. To continue the use 
and expanded use of Delphi and not understand some of the underlying 
characteristics of manipulation is courting folly. 
Murray Turoff in discussing Policy Delphi makes the following 
comment: 
As with any policy process, there are many ways to abuse the 
use of the Policy Delphi: the manner in which comments are 
edited, the neglect of items, the organization of the results. 
However, such a process is a rather dangerous game and not 
likely to go unnoticed by some segment of the respondents. 
There are very few greater wraths than that of a respondent 
who discovers himself to be engaged in a biased exercise. 
[95:101] 
While this author agrees with Turoff, one must realize we are 
dealing with people, one of the most open systems known, and thus we 
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can not dismiss the possible misuse of the Delphi technique. O~r better 
understanding of how this misuse might behave may help us in discovering 
or avoiding its abuse; or if we find that the Delphi procedure is indeed 
more robust than we think, in trusting its results. 
ORGANIZATION OF THE DISSERTATION 
This study is presented in five chapters entitled: (1) Introduc-
tion, (2) Review of Related Literature, (3) Design of the Study, (4) 
Results, and (5) Conclusions and Extensions. 
Chapter I has presented a brief background of Delphi, the pur-
pose of this research, the research hypotheses to be investigated, the 
assumptions and constraints under which this research will be made, 
the significance of the problem, and the organization of this study. 
Chapter II is a review of the literature related directly and 
incirectly to manipulation of Delphi statements. 
Chapter III is devoted to the methods and procedures utilized 
by the investigator to secure, compile, and analyze the data. 
Chapter IV contains the results of the analysis of the data 
concerning the success of statistical manipulation and the effects 
statistical manipulation has on the convergence and stability of 
the responses to Delphi statements and on the confidence of Delphi 
participants. 
Chapter V presents a summary of the findings, some recommenda-
tions for avoiding statistical manipulation, and a discussion of 
some possible extensions of this work. 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
This chapter is composed of two sections. The first is concerned 
with the literature that directly discusses the topic of manipulation 
and applies it to at least one Delphi statement in a study. The second 
section discusses articles that do not mention the topic of manipulation 
but do implicitly generate pertinent questions worthy of consideration. 
LITERATURE DIRECTLY RELATED TO MANIPULATION 
There have been three attempts at exploring the effects of manip-
ulation on Delphi statements. Two of these attempts [16,85] have only 
involved the manipulation of one Delphi statement in the entire Delphi. 
These were obviously not serious attempts at trying to look critically 
at the question of manipulation but were merely probes to see if the 
ability to manipulate did in fact exist. Both attempts were successful. 
The third attempt [98] was a conscious effort to test the manipulability 
of Delphi statements by the administrator. The conclusion was that the 
Delphi procedure was in fact more robust than one might expect and that 
it was not susceptible to manipulation. This was contradictory to the 
other two studies. As us shall see when we discuss these articles, the 
latter study was, however, poorly reported and only looked at part of 
the overall problem. It is interesting to note that the author ignored 
his findings when discussing the problem in a later paper (99) where he 
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mentioned the opposite of his findings as being true. Thus the three 
attempts to look at the problem of manipulability have not resolved the 
question but have merely added more uncertainty. A review of each of 
the articles and some of the questions generated by them will now fol-
low. It should be noted that it is not the j,ntent of this research to 
answer all the questions generated in the review of the following arti-
cles but merely to bring them to light. 
Cyphert and Gant [16,17] were the first to test the question of 
manipulability of Delphi statements. The primary object of their pol-
icy Delphi exercise was to establish " • prime targets on which the 
School of Education [at the University of Virginia] should concentrate 
its energies and resources in the next decade." [16:273] During the 
Delphi process they attempted to test "the hypothesis that the tech-
nique can be used to mold opinion as well as collect it ••• " [16: 
273] They did this by taking an item that was ranked relatively low 
and fed back distorted statistical feedback indicating it had a high 
ranking. The result of this manipulation was that it was in the end 
ranked above average, although not in the top ten. These results 
indicate at least partial success in manipulating the results. The 
authors however did not indicate exactly where the item was ranked 
originally and where it was ranked at the end; thus the absolute move-
ment cannot be determined. They also failed to indicate how the manip-
ulation was done. Was it manipulated only in the statistical feedback 
returned in round three and then left to fend for itself or was it 
manipulated in both rounds three and four? It also was not mentioned 
whether there was a target for the manipulation. Were they trying to 
achieve a particular ranking for this item; and if so, how successful 
were they in achieving their target? Would the use or lack of use of 
narrative feedback have helped achieve the target, i.e. what effect 
does narrative feedback have on achieving a manipulated target? 
Cyphert and Gant also did not indicate the degree of consensus the 
bogus item had. Is it easier to manipulate a Delphi statement whose 
initial consensus is in low agreement or in high agreement or does it 
matter how much agreement there is? Do manipulated Delphi statements 
tend to have less consensus at the end than non-manipulated state-
ments? While it was not the intent of Cyphert and Gant to answer 
these questions, they are questions that need to be answered before 
one can understand the characteristics of manipulability of Delphi 
statements. 
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Cyphert and Gant also mentioned that virtually all (99%) of the 
consensus occurred by the end of round three and thus questioned the 
need for a fourth round. One may ask the question here if the number 
of rounds affect the ability to manipulate Delphi statements? Since 
the feedback is contrary to what was reported and thus expected, might 
it take an extra round to establish stability and/or consensus? Could 
this be a means to help limit the degree of manipulability of a state-
ment? 
Scheibe, Skutsch, and Schofer also conducted a Delphi where they 
manipulated one Delphi statement. The subject matter of the Delphi was 
to develop and weigh " •.• a hierarchy of goals and objectives for use 
in evaluating a number of hypothetical transportation facility a1terna-
tives." [85:263] The objective, hmvever, was not to come up with a 
viable set of goals and objectives but to test certain aspects of the 
Delphi methodology. Among these were: 
1. the effect of using different scaling techniques to rank 
Delphi statements, 
2. the measurement of feedback effectiveness, 
3. the use of stability rather than consensus to determine 
the end point of a Delphi statement, and 
4. the use of high/low self-confidence ratings and other 
personal descriptive variables to improve the results 
of Delphi. 
The second of these aspects of Delphi methodology was of particular 
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interest with respect to this paper in as much as it concerned the use 
of manipulated statistical feedback. In an effort to examine " •• 
the round-by-round effect of feedback ••• [and to investigate] the 
manner in which the feedback affects the distribution of scores in a 
particular round," [85:270] the participants were provided with false 
feedback on one question during the first round and the effect on the 
distribution of priority-weighted scores was observed. A question 
which appeared to have a good consensus after the first round was 
chosen. A falsified distribution in the opposite direction was 
returned to the participants during the second round. There was no 
further manipulation. It was determined that the respondents would 
respond to this falsification in one of three ways. Since the fa18i-
fied feedback was given in the opposite direction as the original 
consensus, the respondents could 
ignore the feedback and keep their votes constant; they 
could rebel against the feedback and move their votes to the 
right in the interest of moving the group mean closer to 
their true desire; or they could acknowledge the feedback and 
move their votes nearer the false mean. If they had followed 
either of the first two options, it would indicate that the 
feedback was not effective in changing individuals attitudes. 
[85:270] 
The result was the respondents shifted their positions away from the 
true mean and toward the falsified mean. However, since there was no 
more manipulation (the respondents were fed back the actual 
distributions that resulted during round 2 and 3), the respondents 
slowly reverted back toward their original consensus, although there 
was some residual effect remaining (the distribution was shifted 
slightly toward the manipulated direction). This, the authors felt, 
••• suggests that the respondents are, in fact, sensitive to 
the feedback of distributions of scores from the group as a 
whole. These results seem to indicate that most respondents 
are both interested in the opinions of the other members of 
the group and desirous of moving closer to the perceived con-
sensus. [85:272] 
While the intent of the above was not to measure the ability of 
one to manipulate Delphi statements, it does lead us to a series of 
questions which are relevant to the topic of manipulability of Delphi 
statements. 
1. What would be the effect of falsified feedback being given 
during the entire Delphi process (rather than just the 
first round)? Would the respondents tend to go back to 
the original consensus if falsified feedback were given 
during round 1 only, rounds 1 and 2 only, or during all 
rounds? 
2. Would the respondents have a higher propensity to be manip-
ulated on questions that have low consensus or does the 
degree of consensus have little effect on the propensity 
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to be manipulated? The question chosen by Scheibe, Skutsch, 
and Schafer to manipulate was one that had a high degree of 
consensus. The results of round 2 showed a shift in the 
manipulated direction; however, the resulting distribution 
was rather flat, indicating a lack of consensus. Had they 
chosen a statement whose first round distribution was flat 
(lack of consensus) would the results of round 2 have shown 
a higher consensus in the falsified direction? 
3. Would the use of manipulated narrative feedback have 
achieved even greater success in establishing a desired 
degree of manipulation? Could a higher degree of consen-
sus around a desired manipulated point be achievable 
through the use of manipulated narrative feedback in com-
bination with manipulated statistical feedback than manip-
ulated statistical feedback alone? 
4. What levels of success can one achieve for different levels 
of manipulation? Can one actually try to achieve manip-
ulated consensus for a particular point? Does the success 
of achieving this point depend on the direction from the 
true answer one is manipulating toward (i.e. would one be 
more successful in manipulating toward the true answer, 
toward the true answer but beyond it, or away from the 
true answer) and/or the distance from the original con-
sensus (i.e. would one be more successful in moving the 
answer a little bit or a larger amount)? 
5. Would manipulation be more successful if one manipulated 
the statistical feedback by small increments each round 
toward the desired manipulated point or by an initial 
large manipulation ,,·,hich is maintained or adjusted to 
accomplish the desired manipulated point? If one 'rlshes 
to acquire a particular point, would it be easier to 
manipulate the respondents by a series of gentle manip-
ulations until that point is reached or would it be 
easier to adjust manipulated results around that point 
in the beginning and merely adjust the manipulation to 
fit the respondents consensus but at all times maintain-
ing the manipulation to encourage the desired point? 
6. What level of success can one attain at achieving a 
desired distribution? Can one, through the use of 
manipulation, achieve a uniform distribution (lack of 
consensus), a normal distribution (consensus), and/or 
a bimodal distribution (conflicting consensus)? 
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Another area of interest in this study is the relationship between 
the degree of confidence (as measured by self-rating) and the degree of 
manipulability. Norman Dalkey [21] in his original study of the use of 
self-ratings to improve group estimates (and also in later works [8 and 
23] concluded that one can substantially improve the performance of 
Delphi through the use of self-rating subgroups. Others such as Gordon 
Welty [97-101] repudiate the use of experts altogether. Scheibe, 
Skutsch, and Schofer add to this topic by saying: 
Studies in the psychology of small groups, however, indicate that 
highly confident persons should be less influenced by group pres-
sure than those with less confidence, and therefore it would be 
expected that highly confident individuals move less toward con-
sensus than do others in the Delphi context. [85:275] 
If the above is true, one would expect those who rate themselves 
as more confident would be less subject to manipUlation. If this is 
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true, it would lend more credibility to the argument that the Delphi 
panelists should be experts and/or that some self-ratings procedure be 
used and that consensus of the high self-rated group be used over the 
consensus of the entire group. 
While Cyphert and Gant and Scheibe, Skutsch, and Schofer both 
use manipulation in one of their Delphi statements, Gordon Welty [97-
101] is the only person who has directly attacked " •.• the robust-
ness of the Delphi exercise in withstanding deliberate manipulation of 
judgemental and deceitful opinion formulation." [98:377] He did this 
by running a Delphi on a portion of Nicholas Rescher's questionnaire 
study of American values by 2000 A.D. [76] The portion of Rescher's 
study he chose was Question 2, a list of 37 values. The participants 
were to indicate whether in their judgement each value would change in 
the direction of greatly increased emphasis, slightly increased empha-
sis, little or no change, slightly decreased emphasis, or greatly 
decreased emphasis. The respondents were also to indicate the desir-
ability/undesirability of such a change using a similar five point 
scale. 
It is rather interesting to follow the sequence of articles Welty 
published on his study. He set out to develop two hypotheses. The 
first dealt with whether there is a significant difference between the 
conclusions of a non-expert Delphi panel and an expert one. The idea 
was to shed some light on whether a Delphi panel should be composed of 
experts or not. His first article [97] stated his results and con-
cluded that there was no significant difference. His following four 
articles merely restated the same results in a different manner. His 
second hypothesis, however, is of more interest in this study and 
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certainly has a more interesting (if not conflicting) development in 
his succession of articles. His second hypothesis deals 'With " •.• 
deliberate distortion of experts opinion by the managers of the Delphi 
exercise." [97:403] In article [97] he makes a case that the Delphi 
exercise is subject to "deliberate distortion" and that it appears 
impossible to control. He indicates that they have attempted to test 
this hypothesis and 'Will report on it later. He concludes his article 
stating that for these t'Wo reasons the Delphi process is " ••• the 
antithesis of scientific forecasting." [97:407] 
Three articles later [98], Welty reports on his efforts to test 
the second hypothesis. The results of his experiment sho'W that " •.• 
the participants 'Were not susceptible to influence and opinion forma-
tion ••• ," [98:380] that "the Delphi technique appears, on the basis 
of our research, to be more po'Werful an institution in resisting 'Will-
ful and arbitrary manipulation than 'We might have been led to believe 
on the basis of Cyphert and Cant's 'Work." [98:381] This is certainly 
a change of position from his previous comments. 
Welty's most recent article [99] (published t'Wo years after the 
above study) is an impressiv~ and flamboyant article dra'Wing heavily 
from Greek mythology and philosophy. It is interesting to read his 
conclusions in light of the results of his above study. While he men-
tions Cyphert and Gant's 'Work again, he fails to mention the results 
he published two years earlier. Either he must not believe, or lacks 
confidence in, his own results or he must have forgotten them. Of 
course, since the article was so heavily oriented to the concept of 
deception, to say the Delphi technique is otherwise would have been 
contrary to his laboriously developed theme. 
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Rather than belaboring this let us instead review the article [98] 
where he reported the results of his study. Welty's presentation of his 
study was at best inadequate. He spent two short paragraphs (nine sen-
tences to be exact) explaining his methodology and analysis procedures. 
During these two paragraphs he failed to explain adequately both the 
dependent and independent variables (percent labelled deviant and aver-
age distance moved per item) of his regression analysis. By looking at 
Table 1 in his paper and referring to Rescher's paper [76], one can 
determine what he meant by distance moved, but confusion returns when 
it is obvious he only counts deviations in the percent labelled deviant 
responses but discusses it in terms of causing " •.• substantial 
shifts in group opinion " (underline added) [98:380] Percent 
labelled deviant is subject to several interpretations, all of which 
are confusing. Without a full comprehension of the dependent and 
independent variables, it is impossible to draw any conclusions rela-
tive to its validity. To add to the inadequacies of his paper, Welty 
also neglects to indicate how he manipulated the respondents Delphi 
statements and how much he manipulated them. Without this, one cer-
tainly cannot draw any conclusions relative to the effect of manip-
ulability of Delphi statements. The most that can be said for \-lelty's 
work is that it generated more questions than it answered and left the 
initial question he set out to answer even more puzzling. Perhaps this 
is why he ignored his results in his later publication. 
LITERATURE INDIRECTLY RELATED TO MANIPULATION 
The following articles while not directly attuning themselves to 
the problem of manipulation of Delphi statements do implicitly generate 
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pertinent questions worthy of consideration. 
Skutsch and Schofer r91] discuss planning as a process involving 
two p~rts, (1) setting the goals and (2) reaching the goals. In recent 
years, many tools have been developed to attain the latter; however, 
little has been done relative to the former. Not only has this area 
lacked adequate development, but the methods and techniques developed 
for obtaining goals require even more explicitly and meticulously 
defined goals. 
They suggest use of a "goals hierarchy" such that 
unwritten community "values and norms" may form the peak of the 
pyramid. Horizontal aspirations may be included as "goals" 
while at a lower level "objectives" are identified as specific 
intents and directions for action. For each value there may be 
many goals, and for each goal, many objectives • [91:305] 
By accepting this "goals hierarchy" one thus enhances the speci-
ficity, directionality, measurability, and ability to weight goals or 
objectives according to their relative priority. 
They suggest a Goals Delphi to develop a conununity consensus as 
to the goals hierarchy and to derive the weighting of the goals and 
objectives. Figure I gives a diagram of the procedure. 
In addition they mentioned three principals upon which Delphi is 
based: 
1. • •• group judgements are superior to individual ones; 
2. anonymity allows greater rationality; 
3. group pressure acts to consolidate group opinion. 
r91:306-8J 
They agreed with the reasoning of the first two principles; however they 
felt not enough has been done by Delphi theorists on the last principle. 
They indicate that " ••. Delphi was developed, in part, as a means for 
identifying divergence of opinions as well as areas of consensus ••• " 
PARTICIPANT ACTIONS ORCJAi'<IZI'.R AC'TI0:\S 
r-___ --.-_______ ~~1..()[)L'c'[ CO~C[PT OF GO\L'> , J ~IERAR~·!..:~~~_! 
...-----GEi"FRATE LIST OF 
OI3J [CTI\ [S r-----{~-----__, 
...--_____ -t.-------~ 
REVIEW LIST: ADD 
ADDITIONAL OBJECTIVES 
WHERE NEEDED 
GROUP OBJECTIVES INTO 
GOALS 
y 
ASSIGN WEIGHTS TO EACH 
GOAL USING RATING OR 
FRACTIONATION METHOD. 
DIVIDE THE ASSIGNED 
GOAL WEIGHT AMONG THE 
OBJECTIVES RELATED TO 
I EACH GOAL 
WEIGHT GOALS AND OBJECTIVES 
AGAIN ON BASIS OF FEEDBACK. 
GIVE REASONS FOR POSITIONS 
HELD 
COMPILE LIST. EDITI~(j 
SUITABLY 
COMPILE AND EDIT 
CALCULATE DISTRIBUTIONS J 
ON GOALS A;-;D EACH OBJECTIVE 
, RETURN INFORMATION· TO 
~RTICIPANTS 
I 
I 
r----~~--------~ 
RECALCULATE DISTRIBUTIO:--<S. ' 
EDIT REASONS ! 
IT
EIGHT GOAL AND ODJECTIVES I 
FEED STATISTICAL AND VERDAL n 
INFORMATION TO PARTICIPA~"T~ I 
AGAIN ON BASIS OF FEEDBACK; '--_____ ~ I GIVE REASONS FOR POSITIONS I 
I~~_LD -.--J I ,--___ .V___________ I 
I llAVE DI~TIUIlUTORS REACIIED I J I CO~SE;-;SUS'!t __ J NO 
~~~ 
v 
PREPARE FINAL REPORT 
·Statistical feedback chosen will depend OD. design needs; could be a histogram, mode, mean and 
intcrquartilc range, etc. 
t['nn<"''''~l1~ m:lV hr. 1'1('"""'\ in t .. rm. ('If ~t~j.,;litv 
Figure I. Goals Delphi algorithm [91:307J 
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[91:308] Thus before one applies Delphi to the formulation of goals, 
one must understand the internal process of feedback and consensus to 
assure oneself that he is not developing a " •.• forced, and hence 
shot:"t-lived, consensus." [91:308] 
Even though Delphi was initially designed to overcome conformity 
to the dominant opinion (Dalkey indicates the "use of a statistical 
definition of the group response is a way of reducing group pressures 
for conformity ••• " [21:16]), there exists a strong tendency to con-
form to the group opinion. The more clearly visible the majority opin-
ion the greater the movement towards the center of opinion and the more 
likely the less confident members of the group will conform. 
This implies that the development of a conSensUs need not 
necessarily be the result of logical coalescence of opinion 
through a learning process based on controlled group inter-
action, and, therefore that the consensus may not neces-
sarily represent a judgment superior to the judgments of 
individuals. The effect of this phenomenon essentially 
militates against Principle 1 underlying the value of 
Delphi itself. [91:309] 
To combat this problem, Skutsch and Schofer suggest the following 
three considerations: 
1. reduce the visibility of group pressure to the partic-
ipants, 
2. use stability of opinion distributions as a stopping 
criteria rather than degree of consensus, and 
3. use II ••• the entire distribution of opinion to 
describe the goal weights, rather than a single value 
of group opinion, such as the median • • • it provides 
considerably more information on the opinion of the 
group." [91:310] 
One can reduce the visibility of group pressure by reducing the 
amount of statistical feedback one gives the participants. Skutsch 
and Schafer show this by the following: 
High-group pressure effects 
Histogram of distribution 
Mode 
Mean and interquarti1e range 
Interquarti1e range 
Nonstatistica1 (verbal) only 
Low-group pressure effects. [91:309] 
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Da1key, Brown and Cochran [28] and Da1key and Brown [25] show some 
evidence contrary to this. Without getting into a prolonged discussion 
on the subject let us consider what one would have to do to test the 
possible effects of these different types of feedback on the manipu1abi1-
ity of Delphi statements. If one accepted the hypothesis that the 
degree of manipulability of Delphi statements is affected by type of 
statistical feedback used, it seems clear that the form of statistical 
feedback which affects a high-group pressure will result in a better 
ability to manipulate. To test this, one would have to run the test 
Delphi using each of the statistical feedback methods suggested. Since 
this would enlarge the study considerably and produce an overburdening 
pressure on the resources available, a test of this hypothesis was not 
attempted. 
Determining when to stop a Delphi has traditionally been centered 
around the number of rounds necessary to develop consensus. Skutsch and 
Schafer suggest that stability of a distribution might be a better mea-
sure for determining when to stop. While it was felt that the latter 
may be a better measure, four rounds were used in this study so that 
other hypotheses could be tested. There was an attempt, however, to 
review the degree of movement found between each round. It was viewed 
both in terms of movement towards consensus as well as stability of 
distributions. 
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Skutsch and Schofer also discuss the use of Delphi to develop 
judgments of values rather than facts. They distinguish between value-
estimation (where the Delphi participants are called upon " •• 0 to 
'estimate' the desires and needs of the community in weighting the 
goals" [91: 311]) and value-election (where the ". • • participants are 
asked to express their own opinions on goal weights and to state their 
own reasons for these weights" [91: 310]). While there exist possibil-
ities for both, the value-estimation version holds the predominant 
position. "This must, in part, be due to the fact that decision mak-
ing authority is generally concentrated in the hands of a few, while 
the Delphi usually is applied on a wider basis." [91:311] 
Another area one might consider with respect to manipulability 
of Delphi statements is the interjection of bias by respondents to 
sway the statistical feedback in a manner that is favorable to their 
own bias. Chester Jones makes the following comment with respect to 
a group of De1phis he ran in the United States Air Force in an attempt 
to establish priorities for the System Concept Options. 
One concern that is often raised about the credibility of 
Delphi results is that individual experts may bias their 
responses so that they are overly favorable towards areas 
of personal interest. This is of particular ~oncern when 
experts are asked to evaluate areas in which they are pre-
sently working and when the final Delphi results could 
impact the importance attached to these areas. In this 
paper results will be presented that indicate that no such 
bias occurre~ in the Delphis reported on. It appears that 
the group of experts used were able to rise above the desire 
to protect personal interests. [48:160] 
While this report is not conclusive for all situations, it sup-
ports the idea that a panel of 8xperts would tend to hold the value of 
the results above their personal bias or interests. Since the nature 
of this form of manipulation (i.e. voting overly favorable towards 
areas of personal interest) is different from the form of manipula-
tion that was originally intended to be tested, it will not be con-
sidered in this paper. 
In an article published long before Delphi was even conceived 5 
Thomas Coffin [15] concluded: 
1. " ••• there is a tendency for suggestibility on problems 
to increase with the difficulty of the problems" [15:16] 
and 
2. those with more training (more expert) were less prone to 
suggestibility but were still subject to some suggestibil-
ity. 
He used 16 mathematical problems of increasing difficulty (com-
plexity) in his non-Delphi study. Included with each problem was a 
suggestion towards its solution (four of which Were correct, twelve 
incorrect). Suggestibility was indicated when one accepted the sug-
gestion in trying to solve the problem; non-suggestibility was indi-
cated when one rejected the suggestion and did it his own way. Cor-
rectness of answer was not considered. 
The above has several implications relative to self-rating and 
the degree of manipulability of Delphi statements. If one can accept 
the direct relationship between suggestibility (and thus manipulabil-
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ity) and the knowledge and training of the respondent, one could antic-
ipate that an expert (one who has more knowledge and training relative 
to a Delphi statement) would be less susceptible to manipulation than 
a non-expert. This would add credence to the concept of having one's 
panel made up of experts. 
One can also develop another implication from the above. Since 
people either know something about a factually oriented Delphi statement 
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or have little or no knowledge concerning it, one would expect factually 
oriented Delphi statements to be either less or more manipulative, 
respectively, than value oriented Delphi statements (usually everyone 
has at least some opinion or familiarity with a value statement). How-
ever, Coffin's first point indicates a direct relationship exists 
between the suggestibility and the difficulty (complexity) of a problem. 
Often times, value oriented Delphi statements tend to be more complex 
due to their openness ("depends on how you look at it"), Self-rating 
by experts may again help alleviate or recognize when this problem 
exists. 
In an effort to explain some of the forces that influence the 
improvement experienced between rounds by Delphi statements, Da1key 
[19] discusses the "pull of the median" and the "pu11 of the true," 
He shows that the further an answer is from the median answer, the 
greater will be the likelihood of change. While those who are further 
from the median are more likely to change their answer, there also 
tends to be a magnetic effect towards the true answer; however, the 
pull of the true answer is considerably weaker than the pull of the 
median. Thus Dalkey attributes convergence to a combination of the 
pull of the median and the pull of the true answer with the former 
playing the predominant role. The result of this disequilibrium is 
that overconvergence occurs; " ••• the increase in accuracy is not 
connnensurate with the reduction in spread ••• " [19:425] 
Of special interest to this paper is whether these pulls can be 
manipulated in such a manner that one can arrive at a predesigned value. 
The pull of the true answer is present and can only be affected by 
falsifying the true answer itself (which obviously cannot be done), 
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Since the pull of the median is greater, by feeding back a falsified 
median, one should be able to achieve a greater movement in the direc-
tion desired. This leads us to two questions. The first question asks 
if there is a point where the pull of the true answer outweighs the pull 
of the median? That is, is there a point some distance from the true 
answer where the pull of the true answer equals or outweighs the pull 
of the median as the median travels further away from the true answer? 
This would indicate there is a point where people would not believe the 
median and would weight their answer more towards the true answer. 
This can be expressed by the following diagram: 
unbelievable median true answer 
As the median moves towards the unbelievable, the pull of the true 
answer becomes stronger and the pull of the median weaker, thus caus-
ing respondents to weight their answers toward the true answer. If 
this holds true, the question becomes, will this be a gradual move-
mant or will people stick with the pull of the median until some 
threshold is reached and then abandon it radically for the pull of 
the true answer? 
The second question generated is whether the pull of the median 
versus the pull of the true answer would be the same or different for 
a value Delphi versus an almanac Delphi. Since the value Delphi has 
no true answer per se, this is difficult to measure. If the value 
Delphi tends to be less manipulable than the almanac Delphi, one could, 
however infer that the pull of the median is less predominant in the 
value Delphi than in the almanac Delphi. 
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Dalkey also suggests another question, " ••• can the pull of the 
true be amplified and the pull of the median be dampened?" [19:425] He 
suggests that this might be done by " ••• feeding back something weaker 
than the three quartiles." [19:425] In a later work Dalkey, Brown, and 
Cochran [28] tried this by feeding back the percentile location of an 
individual's response rather than the median and quartiles. It was 
hypothesized that this would be a less specific "target II for changes 
in the individuals response, thus increasing the relative weight of the 
pull of the true answer. 
The results of the experiment with percentile feedback would 
appear to indicate that the Delphi process is not very sensi-
tive to the form of feedback as long as it involves some rela-
tively precise summary of the group response on the previous 
round. The percentile feedback appears to be slightly less 
effective than medians and quartiles with respe~t to numerical 
improvement (average error), but neither form of feedback is 
very effective on this measure. [28:28] 
Dalkey, Brown, and Cochran also considered a second variation in 
the form of feedback which dealt with " ••• presenting the respondent 
with a single additional relevant fact." [28:V] It was hypothesized 
that the respondents accuracy would improve if they 'vere given an add i-
tional relevant fact for each question. The result of this "feed-in" 
was that it greatly increased the accuracy of the respondents. liThe 
ability of the subjects to use essentially any fact, whatever the nature 
of its relevance to the question involved, is suggestive of the great 
flexibility of the human mind in dealing with fragmentary information." 
[28:28J They then went on and discussed the selection of relevant infor-
mation, saturation of relevant facts, and the extension of the Delphi 
procedure to include "interaction of the panel with large exogenous 
sources of information ... " [28:29] 
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The above presents a question that is relevant to this study. If 
feed-in can increase the overall accuracy of the Delphi responses, can 
false feed-in decrease the overall accuracy of the Delphi response. To 
go one step further, by controlling the degree of the falsity of the 
feed-in (i.e. by supplying statistical numbers or facts in the itera-
tive feedback that express the range desired or by supplying only one 
side of a story) can one actually control and/or predict the response 
to a Delphi statement? 
Jolson and Rossow lend some support to " ••• the assumption that 
the correct answer will continue to be an underlying force, even under 
the obvious attraction of the group median ••• " [47:446) They 
included two control questions in their attempt to test the Delphi 
process in assigning prior probabilities in a marketing decision under 
uncertainty. Both questions were the type where one group would have 
expert (large) knowledge and the other group would have little knowl-
edge of the subject. 
Half the responses to the second and third-round questionnaires 
for the validation study were closer to the true answer than to 
the median returned from the previous round. Also, the attrac-
tion of the true answer seemed to vary directly with the dis-
tance between the group median and true value. [47:446] 
In both cases, the expert group was able to produce a much better 
estimate than the non-expert group. It was also noted that the knowl-
edgeable, confident panel member was less likely to revise his predic-
tion over iterations. 
Dalkey indicates 
. • • the average error on round one is a linear function of the 
dispersion of the answers. The average amount of change of opin-
ion between round one and round two is a well-behaved function 
of two parameters - the distance of the first-round answer from 
the group median, and the distance from the true answer. I2l:vi] 
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This statement attunes itself to the question of the strength of 
the pull of the median versus the pull of the true answer. Later in 
his paper, Dalkey demonstrates this relationship. Of concern to this 
paper is whether the above will hold true for both the control and the 
experimental groups or whether the effects of the manipulation will 
change the pattern of the relationships. 
Dalkey's results show that iteration results in an improvement 
in accuracy; however, this is less dramatic than the amount of con-
vergence. While iteration results in improvements in accuracy, its 
main effect lies in the increased convergence. One might next ask: 
will manipulated results show similar results? If manipulation was 
successful, movement towards the desired answer should occur and 
should be accompanied by an increase in convergence around the 
desired answer. 
Does this really occur, or is the movement toward the manip-
ulated answer less pronounced and the convergence less successful 
(perhaps even divergent)? 
An additional implication that results from the increased con-
vergence is that people desire to be within the range of the upper 
and lower quartile. If, for whatever reason, this is true, could 
the size of the range determine or affect the amount of manipulation 
that can be achieved? If people desire to be within the range, might 
one achieve better results if he used a small range versus a large 
range? The idea here is that people may tend to give an answer that 
is close to the end of a range because it satisfies their desire to 
be within the range but is closer to the value of their original 
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estimate (it is more believable). If this is true, smaller ranges would 
move the participants closer to the desired answer. However, if the 
endpoint of the range is too distant from their original estimate, the 
participants may question the validity of the feedback and stay closer 
to their original answer. 
CHAPTER III 
DESIGN OF THE STUDY 
This chapter is concerned with the design considerations of this 
study. They can perhaps best be summarized by the flowchart found in 
Figure 2. 5 The structure of this chapter follows the general breakdown 
of the flowchart. The characteristics of the two populations (partici-
pants and Delphi statements, respectively) will first be discussed. 
A discussion of the general procedure for administering the Delphis 
will follow. Preceding the specific statistical procedures for each 
dependent variable (success, convergence, stability, and confidence) 
will be a discussion of the general design considerations. 
CllARACTERISTICS OF THE PARTICIPANTS 
The participants who participated in the Delphis were all United 
States Air Force officers who were enrolled in a Master of Business 
Administration program at Grand Forks Air Force Base, North Dakota. The 
program is funded by the Air Force Institute of Technology and adminis-
tered by the University of North Dakota. There were two groups of thirty 
volunteers for both Delphis administered. Thirty students volunteered 
for both Delphis. Thus out of a possible 151 students, 90 students par-
ticipated in the Delphis. The two groups of students met for class on 
separate days and were therefore generally assigned different duty 
5Figure 3, at the end of Chapter IV, gives a brief synopsis of 
the findings of the statistical tests indicated in Figure 2. 
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• Population of Population of subjects 
Delphi statements (participants) 
I I 
Draw a random Draw 2 random samples 
sample of 30 state- of size nl and n2 from 
ments population of subjects 
1 
-call first sample 
request each partici- group A and second sample 
pant to fill out group B (in this case nl = 
personal background n = 2 30) 
sheet j t 
randomly determine whether group A or group B will 
receive treatment I (no manipulation) or treatment 
2 (manipulation) by flipping a coin (i. e. , flip a 
coin for each Delphi statement - if it is heads, 
group A will receive treatment I (no manipulation) 
and group B will receive treatment 2 (manipulation); 
vice versa if it is tails 
J I" J I administer Delphi I 
J I keypunch request I 
from round of Delphi 
Prepare next I round 
~ run computer program 
to calculate intermediate 
statistics (see Appendix D 
make decisions 
concerning N 
manipulation 
-
round 4 
y 
~ ave bot N types of Delphis een ru y 
run computer 
program to analyze final results 
(see Appendix E) 
J 
lvJ 
Figure 2. Flowchart of design considerations. 
HI 
H2 
H3 
H4 
H5 
H6 
*FBDS 
**VLDS 
Q 
f SUCCESS I 
J 
discuss - success in manipulating by plotting 
% success against cummulative frequency 
(expressed as a %) 
I 
~-test - on % of statements whose success 
increased in successive rounds 
I 
correlation analysis - does round 4 measure 
of success correlate with actual change in 
participants response 
I 
correlation analysis - does round 4 measure 
of success correlate with desired change in 
participants response 
I 
F-test - is actual change of manipulated 
statement = actual change of non-manipulated 
statement 
I 
F-test - is desired change of manipulated 
statement = actual change of non-manipulated 
statement 
I 
~-test .- is cummulative % success FBDS* = 
cummulative % success of VLDS** 
1 
lV1 
factually-based Delphi statement 
value-laden Delphi statement 
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I 
~ 39 l CONVERGENCE I 
I 
t-test and anal. of var. - is standardized (J 
H7a of manipulated FBDS = standardized a of non-
manipulated FBDS 
I 
t-test and anal. of var. - is quartile range 
H7b of manipulated FBDS = quartile range of non-
manipulated FBDS 
/ 
F-max - is variance of manipulated FBDS = variance 
H7d of non-manipulated FBDS (for each statement 
individually) 
/ 
H7c t-tesL and anal. of var. - is (J of manipulated 
VLDS = (J of non-manipulated VLDS 
I 
I STABILITY I 
I 
t-test and anal. of var. - is % of manipulated 
H8 FBDS that change between 2 consecutive rounds = % 
of non-manipulated FBDS that change 
I 
t-test and anal. of var. - is round where 20%(15%) 
H9 stability manipulated FBDS(VLDS) = the same for 
non-manipulated FBDS(VLDS) 
I 
HlO-Hl3 
t-tes t and anal. of var. - test the relationships 
I 
among the combinations of manipulated/non-manipu-
lated and FBDS/VLDS on the average number of rounds 
necessary to reach 20%(15%) stability 
I 
~ 
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I CONFIDENCE \ 
I 
t-test - is the change in the participants' 
HI4 self-rating between rounds 1 and 4 = 0 or = 
mean change of all the non-manipulated Delphi 
statements 
I 
t-test and anal. of var. - is there a ten-
dency for the change in the participants' 
HIS self-rating between rounds 1 and 4 to shift towards the middle (i.e., those who rate 
themselves low increase their self-rating 
and those who rate themselves high decrease 
their self-rating) 
I 
t-test - do those who originally self-rate 
themselves low but whose answers are closely 
supported by the reported median have a 
propensity to increase their self-ratings 
more than those whose answers are not 
HI6 closely supported by the median; and do those 
who originally self-rate themselves high but 
whose answers are distant from the reported 
median have a propensity to decrease their 
self-rating more than those whose answers 
are not as distant from the median 
I 
t-test and anal. of var. - test the 
H17 relationship among the combinations of manip-
ulated/non-manipulated and how a participant 
self-rates himself during round 1, on the 
actual change between rounds 1 and 4 
L 
DONE 
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schedules. This limited the contact between the two groups. The 
participants were also instructed not to discuss the De1phis with anyone 
nor to research any of the Delphi statements. 
Both groups were given the same De1phis under the same conditions 
for the same number of rounds. The only differences were 1) the statis-
tical feedback given was for their group only and 2) if the first group 
was manipulated on a statement, the second group was not manipulated and 
vice versa (the assignment of which statements were manipulated for which 
group was random - a more complete discussion of this procedure will be 
given later). 
Each participant was requested to fill out a personal background 
sheet. Table I gives the results of this backgroud sketch for both 
groups for the factually-based Delphi. Table II does the same for the 
value-laden Delphi. Since they were participating in a MBA program, all 
of the participants had bachelor degrees. Their degrees ranged from the 
hard sciences (mathematics, chemistry, physics, etc.) to the soft sciences 
(phi1osphy, social science, political science, etc.) to the arts (music) 
to degrees in the business area from universities throughout the United 
States. Thus, the educational level was high. The tables also show 
that the age range was narrow and that most of the participants were 
married. While between groups they were similar with respect to rank, 
length in the airforce, number of courses taken in the MBA program, 
number of children, father's occupation, and responsibilities in the air-
force, the within variance of these factors was large. 
Mu1grave and Ducanis in an effort to test the propensity of Delphi 
participants to change their responses as a function of dogmatism found 
TABLE I 
Background of Factually-based Delphi Participants 
Rank 2nd Lt 1st Lt Capt. Major Colonel 
Group A 10 3 1.') 1 l(retired) 
Group B 9 6 15 
How Long in 
Airforce 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 30 
Group A 6 2 1 0 4 2 3 4 3 1 1 0 0 1 0 0 1 1 
Group B 4 3 4 2 1 6 0 2 3 2 1 1 0 0 1 0 0 0 
Number of 
Completed 
Courses* 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Group A 4 1 2 3 4 1 4 1 1 1 0 1 0 0 4 1 0 0 2 .L 
Group B 2 2 3 3 0 2 2 3 3 0 2 2 2 1 1 1 0 0 1 
~e 23 24 25 26 27 28 29 30 31} 32 33 34 35 52 
Group A 1 5 3 4 1 3 5 2 1 2 1 0 1 1 
Group B 2 2 2 3 3 3 4 3 3 1 4 0 0 0 
~ 
*includes prerequiste courses N 
Married Yes 
Group A 
Group B 
Number of 
Children 
Group A 
Group B 
26 
23 
o 
15 
17 
Father's Occupation 
Professional 
Managerial 
Technical or 
Engineering 
Sales or Service 
Government 
Armed Forces 
Skilled Blue Collar 
Unskilled Labor 
Other 
No 
4 
7 
1 2 3 4 
8 5 1 o 
2 10 o o 
Group A 
2 
4 
3 
5 
2 
2 
4 
2 
6 
TABLE I(Continued) 
5 12 
o 1 
1 o 
Group B 
2 
5 
1 
4 
2 
4 
8 
2 
2 
.P-
W 
TABLE II 
Background of Value-laden Delphi Participants 
Rank 2nd Lt 1st Lt Capt. Major 
Group A 10 5 14 1 
Group B 13 6 11 0 
How Long in 
Airforce 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
Group A 5 5 2 2 3 1 2 2 2 3 1 0 0 1 0 0 1 
Group B 7 4 3 1 3 4 1 2 1 1 2 0 0 0 0 1 0 
Number of 
Completed 
Courses* 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 20 
Group A 1 2 5 6 0 0 6 1 1 0 0 0 1 2 2 1 0 0 1 1 
Group B 2 0 4 1 3 2 3 3 3 1 1 2 1 0 2 2 0 0 0 0 
Age 22 23 24 25 26 27 28 29 30 31 32 33 34 35 
Group A 1 4 2 4 5 1 1 4 1 3 1 1 1 1 
Group B 1 1 3 7 3 1 4 3 1 1 1 2 2 0 
.j:'-
.j:'-
*inc1udes prerequiste courses 
Harried 
Group A 
Group B 
Number of 
Children 
Group A 
Group B 
Yes 
24 
22 
o 
16 
17 
Father's Occupation 
Professional 
Managerial 
Technical or 
Engineering 
Sales or Service 
Government 
Armed Forces 
Skilled Blue Collar 
Unskilled Labor 
Other 
1 
6 
2 
No 
6 
8 
2 3 4 
6 2 o 
9 1 1 
Group A 
4 
8 
3 
5 
1 
3 
4 
2 
0 
TABLE II(Continued) 
Group B 
3 
7 
2 
4 
2 
3 
5 
2 
2 
~ 
VI 
•.. that the High Dogmatism group is less 
likely to change an answer to a question 
on which they consider themselves expert 
than one on which they consider themselves 
less expert, but that in the presence of 
some "perceived" authority such as the 
group median, High Dogmatism groups will 
exhibit more change than Low Dogmatism 
groups. [66:290J 
To circumvent the question that United States Air Force officers 
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might have been highly dogmatic due to the nature of their training and 
work, the same test for dogmatism that Mulgrave and Ducanis used in 
their research (Berger's revision of Rokeachts Dogmatism Scale - the FCD 
Scale [4J - reference Appendix C for a copy of the scale) was administered 
to most of the officers who participated in this study. (The officers 
not tested were no longer available to be tested. They had either been 
transferred, were on leave, or were no longer in the AFIT program.) As 
Table III indicates the mean scores for each of the groups who partici-
pated in the Delphis were in the neighborhood of 122. 
Interpreting the results of this test turned out to be a problem. 
Through personal correspondence, Mulgrave provided a copy of Berger's 
test. In an effort to administer the test at a time when the students 
were able to participate, the test was run before a copy of Berger's 
thesis arrived. When Berger's thesis arrived, it was discovered that he 
was primarily concerned with testing the effects of a certain phenomenon 
(when unsure of an answer, a participant will answer in the affirmative 
a larger percentage of the time) on several different pschological tests 
(the FCD scale being one of them). For this reason, Berger was not 
concerned with determining what ranges of scores represented low, medium, 
or high dogmatism. Since Berger used the statements in Rokeach's test 
Section A 
Section B 
Section A 
Section B 
TABLE III 
Results of Berger's Revision of Rokeach's 
Dogmatism Scale (the FeD Scale) 
Number 
Tested 
factually-based Delphi 23 
factually-based Delphi 19 
value-laden Delphi 27 
value-laden Delphi 25 
All participants 67 
47 
Mean 
Dogmatism 
Score 
122.8 
121. 7 
121.3 
122.4 
122.2 
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in devising his test, it was felt that it would not be possible to rerun 
Rokeach~s test. 
The procedure used to determine if a score of 122 represented high 
dogmatism was to calculate the scores of the participants in Berger's 
thesis to see what value they scored on Rokeach's test and Berger's test 
and to see if the scores for Rokeachts test represented high or low dog-
matism. Berger's participants scored 124 on his test and 143 on Rokeach's 
test (medium dogmatism). Since Berger found there was a positive correla-
tion between his test and Rokeach's test, a score of 122 should also be 
considered as representing medium dogmatism. 
After doing the above analysis, Dr. Berger was contacted and asked 
whether the analysis appeared proper. His remark was that, while it had 
been a long time since he had done anything with that test and its main 
purpose was other than what I was doing, my analysis seemed proper. 
Therefore, while the results were not conclusive, it appeared as though 
the United States Air. Force officers who participated in these Delphi 
studies were not highly dogmatic. 
It should be cautioned that the panel of experts participating in 
this study was not representative of all possible panels of experts. 
For example, the panel was somewhat of a homogeneous group (more so than 
one might have wanted to see in a Policy Delphi). Another example is 
the lack of women on the panel. The panel was, however, representative 
of a group of experts who would have participated in the Delphis since 
the Delphis were designed to fit the area of expertise of the panel 
members. 
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SUBJECT MATTER OF THE DELPHIS 
Factually-based Delphia are fact probing Delphis which are used to 
project quantitative values for statements that will eventually prove 
to be true or false. Examples are the forecasting Delphis used to 
project when a certain capability will occur or what capability will 
exist at a point in the future. Almanac Delphis are of a similar nature 
to forecasting Delphis, except they project something that has already 
occurred. Projecting something that has already occurred has the dis-
tinct advantage of allowing one to verify immediately certain aspects of 
the Delphi technique such as accuracy. For this reason, almanac Delphis 
have been used in many Delphi experiments. For the purpose of this 
study, it will be assumed that an almanac Delphi will be representative 
of factually-based Delphis. 
In choosing the subject matter for the statements to be used in the 
almanac Delphi, primary consideration was given to choosing statements 
of which the participants would have some knowledge. Thus the state-
ments were all concerned with Grand Forks, North Dakota, Grand Forks 
Air Force Base, United States Air Force, and the MBA program of which 
the participants were a part. The data was gathered from various 
resources such as The World Almanac, Air Force Almanac, brochures pub-
lished by Grand Forks, and the MBA program's record. Out of forty 
questions developed, thirty were chosen to be used in the study. 
Appendix A contains a sample of the Almanac Delphi used. 
Value-laden Delphis are value probing Delphis which cannot even-
tually be judged as true or false (who is to say one man's values are 
right or wrong). While factually-based Delphis tend toward the 
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objective, value-laden Delphis are highly subjective in nature. Most 
Policy Delphis are value-laden Delphia in that they subjectively rate 
the necessity, desirability, importance, etc., of some statement. For 
this reason, a Policy Delphi rating the importance of a list of objec-
tives for the MBA program in which the participants were participating 
was used as the value-laden Delphi. It is assumed it is representative 
of a value-laden Delphi. The subject matter was chosen in that it was 
something in which all the participants were currently involved and was 
thus something about which they had some ideas or concerns. 
The s tatemen·ts were developed by reviewing a series of similar 
studies which tried to identify institutional goals [2, 12, 16, 17, 39, 
43, 49, 50, 69, 89, 96] and by selecting from their results a series of 
statements that appeared applicable to the MBA program. Appendix B 
contains a sample of the value-laden Delphi used. 
GENERAL PROCEDURE FOR ADMINISTERING THE DELPHIS 
As indicated, there were two groups of participants for each 
Delphi (group A and group B). The personal contact of the participants 
of one group with the participants of the other group was minimized 
since they attended classes on different days and as a result were gen-
erally assigned to their Air Force duties on different schedules. This 
minimized the interaction between groups. The interaction within a 
group was minimized by requesting that the participants not discuss 
the Delphi with anyone. Several students who were not participating 
in the study and who were aware of what was being done reported they 
did not detect any violation of this request. 
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The selection of the Delphi statements that were manipulated for 
each group was done randomly by flipping a coin. If the coin landed 
heads, the statement was manipulated in group A and not manipulated in 
group B. Vice versa if it landed tails. Thus, all thirty almanac 
Delphi statements were both manipulated and not manipulated. The same 
procedure was used for the value-laden Delphi except a Monte Carlo 
technique was used to select thirty of the total number of statements. 
The coin flipping procedure was then applied to these thirty statements. 
The Delphi participants were not told they were being manipulated and 
to the best of this authors knowledge they were unaware of it throughout 
the study. 
The process used to determine the desired value (that value which 
one is attempting to obtain through manipulation of statistical feedback) 
was very subjective. It was originally desired to use the objective 
procedure of manipulating the first round response by plus or minus one 
as measured by the error form of measurement. (The error form of 
measurement is discussed in a later section in. this chapter entitled 
"Measurement of Success.") Problems were experienced by this procedure, 
however, since it did not take into consideration the distribution of 
the participants answers and the range of believability of the answers 
to a Delphi statement. For example, if the median response to the 
almanac Delphi statement "The highest temperature ever recorded in 
North Dakota was __ (oF)," was 115, one would have to try to achieve a 
median of 312 or 42 to accomplish manipulating the response by plus one 
or minus one respectively using the error form of measurement. Obviously 
neither of these values was believable. For this reason, a more 
subjective procedure was used. It involved the following steps: 
L determine the range of believable answers for 
each statement before the Delphi is run; 
2. after considering the above range and the 
distribution of responses for round 1, chose 
a value that takes into consideration the 
following: 
a. the value should be in the direction 
of the true answer but beyond it 
unless the true answer is sufficiently 
distant from the initial response (this 
will combine the pull of the true as well 
as the pull of the median); 
b. the value chosen should be sufficiently 
distant from the initial response so 
that the movement cannot be attributable 
to accident; and 
c. a strategy of manipulation by the full 
desired amount during the first round 
and then maintaining it around that 
point for each of the remaining rounds 
should be used. 
One should notice this procedure used the distribution of responses 
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from round 1 to decide the desired value rather than deciding it before 
the Delphi was run. The primary reason for this was to avoid creating 
a desired value that the participants might have achieved at the end of 
round 1 (i.e. to avoid problems with 2.b above). 
In hindsight, a prospective algorithim which might have been used 
to calculate the above desired answer might have looked like the following: 
1) Calculate the range of believable answers where 
LHS = left-hand side of range 
RHS = right-hand side of range 
2) Calculate the distance between the round 1 median or index 
(Rl) and the range of believable answers 
DL = I LHS - Rll 
DR = I RHS - Rll 
range of believable answers 
i I! 
LHS Rl ~ijS 
~
DR 
3) Determine which distance is larger 
if DL> DR than D = LHS-Rl 
otherwise D = RHS-Rl 
4) Calculate the desired answer (AD) 
AD = Rl + 80% of D 
The above algorithm has the disadvantage that it does not take 
into consideration the direction of the true answer. It is possible, 
however, that one could modify the algorithm to include a preference 
for the direction of the true answer. One such modification might be 
as follows: 
2a) add preference to the end of range which contains 
the true answer (T) 
if T is between LHS and Rl and 
!r-Rl! ~ 10% of DL 
then DL = DL + 20% of DL 
if T is between RHS and Rl and 
!T-Rl!> 10% of DR 
then DR = DR + 20% of DR 
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The percentages used in the above algorithm (80%, 10%, and 20%) were 
subjectively chosen. Another researcher might prefer to use a different 
set of percentages that better fit his Delphi. 
Appendices A and B contain copies of the factually-based and 
the value-laden Delphis respectively and the instruction sheets that 
were used in the Delphis. As can be seen, there were four rounds. 
(Four rounds were used to allow the more complete testing of the 
hypotheses concerning convergence and stability). The Delphis were 
administered in an eleven day period. The first and second rounds 
were completed on days one and two respectively. Rounds three and 
four were completed on days ten and eleven. (This schedule was 
dictated by the class schedule of the MBA program.) Upon completion 
of each round by the participant, the answers were punched on cards 
and read into a computer which computed the actual statistics and 
produced several reports that were useful in analyzins the results 
(see Appendix B). After analyzing the reports, the appropriate 
decisions were made as to what statistical feedback was to be used 
for the next round. The forms for the next round were then prepared 
and things were readied so the material necessary for the next round 
would be available by 8:30 the next morning. 
The participants were allowed to pick up the current round any-
time between 8:30 A.M. and 5:00 P.M. during the day and to fill it 
out at their convenience. It was to be returned by 5:00 P.M. that 
evening. There was a 100% completion rate. 
GENERAL DESIGN CONSIDERATIONS 
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As indicated, this research explored the effects that manipulation 
of statistical feedback had on the success, convergence, and stability 
of Delphi statements and on the confidence of the participants. With 
this in mind one can recognize three basic independent variables 
(treatments, (i.e. manipulation and non-manipulation), participants, and 
Delphi statements) and four dependent variables (success, convergence, 
stability, and confidence). 
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The usual objective of an experimental design is to derive the 
statistics of the responses of the dependent variables and to determine 
if the statistics are significantly different. One of the steps in 
determining their statistical significance is to look at the variances 
of the responses. In a properly designed experiment, it is assumed 
that the variances of the responses are due to differences among the 
treatments (i.e., one treatment is more successful than another) and 
due to experimental error. That is, the variations in the responses 
may be due to the variances within each treatment as well as the 
variances among treatments. The design considerations and randomization 
used for each experiment will now be discussed. 
The within variances of the participants and the Delphi statements 
resulted mainly from variations in the affinity of participants and/or 
Delphi statements to be subjected to manipulation. This variation was 
minimized by randomly selecting large samples of the appropriate 
populations. Since the samples were large and were randomly selected, 
they should have been representative of the populations. 
The variance between the participants and the Delphi statements 
was neutralized in that all the participants responded to all the Delphi 
statements. Thus the variances caused by participants only answering 
some of the Delphi statements was eliminated. The variance between the 
treatment (manipulation and non-manipulation) and the Delphi statements 
was neutralized in a similar manner. The entire sample of Delphi 
statements was subjected to both treatments. 
The participants were divided into two groups (each representative 
of a random sample of the population). A coin was flipped to determine 
randomly which group would receive which treatment for a particular Delphi 
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statement. The coin flip was done separately for each Delphi state-
ment. Thus group A received treatment 1 for 14 (15) random factually-
based (value-laden) Delphi statements and group B received treatment 1 
for the other 16 (15) statements. If group A received treatment 1 for 
a Delphi statement p group B received treatment 2 for that statement. 
A treatment group error also could have affected the variance 
among treatments. This form of error would have resulted from the 
effects of extraneous factors affecting all the members of a group in 
a similar manner but not affecting another group in the same manner. 
For example, an individual participant might have added to or taken 
away from the conscientiousness of the group; or certain environmental 
conditions under which the Delphi was run might have affected 
the results. The only effective way to have combated this variation 
was to have replicated the entire experiment a number of times in a 
manner that would have hopefully randomized these effects. Since this 
experiment was bounded by resource constraints (time frame, cost, and 
number of participants who will cooperate), this was not attempted. 
With the above in mind, two experiments were run. The first 
experiment used an almanac (factually-based) Delphi made up of thirty 
almanac Delphi statements of which USAF officers would normally have 
some preknowledge. The second experiment used a Policy (value-laden) 
Delphi which attempted to establish a ranked set of goals and objectives 
for an MBA program. Thirty items on this Delphi were used in the 
experiment. Since the participants were all MBA students, they should 
have had some interest and knowledge about the subject. 
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It was assumed that a sample of thirty Delphi statements was a 
large enough sample and that the Delphi statements were representative 
of the appropriate populations of the Delphi statements. This hopefully 
eliminated the within variance of the Delphi statements. 
The between variances were minimized as previously indicated. 
All participants responded to all the Delphi statements. The participants 
were divided into two large randomly selected groups (group A and group 
B). A coin flip for each Delphi statement determined whether it was 
manipulated in group A or group B. Thus each statement was manipulated 
in one group and non-manipulated in the other group, and each participant 
was randomly manipulated and non-manipulated. 
The officers participating were representative of the population 
of USAF officers enrolled in MBA programs and a sample size of thirty 
for each group for each Delphi was considered amply large. 
STATISTICAL PROCEDURES 
This section is basically divided into two parts. The first 
part presents a description (and the mathematical formulation where 
appropriate) of the measures used in the statistical analysis. The 
second part presents the null hypotheses used to test the research 
hypotheses specified in Chapter I. 
The purpose of this section is not to justify the experimental 
design of this research but rather to present the experimental design 
in as clear and precise terms as possible (i.e. to enhance another 
researcher's ability to replicate the experiment). The reasons for 
designing the experiment in this manner should become evident when 
one reads the analysis of the results presented in Chapter IV. 
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Measurements Used in Statistical Tests. 
The measures used in express.ing and testing the null hypotheses of 
this study will be discussed under their appropriate topic areas (suc-
cess, convergence, stability, or confidence). Included for each measure 
will be a general description of the measure; the abbreviated form of 
the measure; and, where appropriate, a mathematical formulation for the 
measure. The above discussions will be preceded by a description of the 
subscript notation used to delimit the measures. 
Subscript Notation. Each variable (measure) that is discussed in 
this section is delimited by the set of subscripts (0, p, q, r, t, u, 
w, x, y, z). Each subscript specifies the variable in more detail. 
The absence of a subscript indicates that it is not necessary to be 
specified. The presentation of each subscript will follow the follow-
ing general format: 
subscript = brief description of meaning of subscript 
list of values subscripts may assume = description of value 
The subscripts are as follows: 
o = participant 
p = 
q = 
blank = unimportant or self-evident in considering this 
variable or averaged over this variable 
k = the indicated value for each participant was 
used as input into the statistical procedure 
type of 
blank = 
a = 
v = 
form of 
blank = 
s = 
e = 
v = 
vl = 
v2 = 
Delphi 
unimportant or self-evident in considering this variable 
factually-based (almanac) Delphi 
value-laden Delphi 
measurement for success 
unimportant or self-evident in considering this variable 
non-standardized form 
error form 
index form 
index-l form 
index-2 form 
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r = manipulated or non-manipulated 
blank unimportant or self-evident in considering this variable 
m = manipulated 
:.~ 
nm = non-manipulated 
b = both of the above 
t = measure of convergence 
blank unimportant or self-evident in considering this variable 
q quartile range in error form 
cr = standard deviation 
d standardized standard deviation 
v variance 
u = form of individual response 
w = 
x 
blank unimportant or self-evident in considering this variable 
a = unaltered form, factually-based 
e = error form, factually-based 
v = unaltered form, value-laden 
statemer..t 
blank unimportant or self-evident in considering this variable 
i = the indicated value for each statement was used as 
input into the statistical procedure 
round 
blank = unimportant or self-evident in considering this variable 
j the indicated value for each round was used as input 
into the statistical procedure 
1 round 1 
2 = round 2 
3 = round 3 
4 = round 4 
y = percent successfully manipulated 
z = 
blank = unimportant in considering this variable 
y = percent must be specified individually for complete 
specification (this represents the individual entries 
in the "% SUCCESS" column of Table IV) 
how a participant self-rates himself during round 1 
blank = unimportant in considering this variable 
1 self-rates himself 1 during round 1 
2 self-rates himself 2 during round 1 
3 self-rates himself 3 during round 1 
4 self-rates himself 4 during round 1 
5 = self-rates himself 5 during round 1 
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Measurement of Success. The success in achieving a desired 
answer through statistical manipulation was expressed as the ratio of 
the distance one desired the participants to move to the distance they 
actually moved. The general form used for the measurement of success 
was Sqwx. 
desired change 
actual change 
Since the units which were used to express the answers to 
factually-based (almanac) and value-laden Delphi statements were 
different, there were several ways Sqwx was calculated. These will 
now be developed. 
The measure of success (Sqwx) for factually-based (almanac) 
Delphi statements was expressed in two different forms, the non-
standardized form and the error form. The non-standardized form used 
the actual values resulting from each round. The error form converted 
the actual values to what Dalkey [2lJ called their "error" values. He 
defined the "error" of a question as the natural log of the absolute 
value of the result of the Delphi answer divided by the true answer. 
This had the advantages of (1) normalizing the values and (2) " ..• 
if the panelist gave a response which is half of the true answer, he 
has made an error of the same size as though he gave an answer twice 
the true answer." [62:33J A third form (the standardized form) was 
also printed on the computer listings. It standardized each of the 
values [(value - mean)/ standard deviationJ before they were used to 
calculate the measure of success. As it turned out, the standardized 
and non-standardized (actual) values were the same (this can be shown 
algebraically). The standardized form will not be discussed further 
with respect to the measure of success. 
With the above in mind, the non-standardized form of Sqwx was 
calculated in the following manner; 
where 
Aaix - Aail 
Ssix = 
Dai - Aail 
Ssix = the non-standardized form of the degree of success 
achieved in manipulating almanac (factually-based) 
Delphi statement i in a particular round; 
Dai = the desired median to which almanac Delphi state-
ment i was being manipulated; and 
Aaix = the actual median of almanac Delphi statement i 
in a particular round. 
The error form of Sqwx was calculated in the following manner: 
A . 
el.X 
Seix = 
= the error form of the degree of success achieved 
in manipulating almanac (factually-based) Delphi 
statement i in a particular round; 
= the error form of the desired median to which 
almanac Delphi statement i was being manipulated 
desired' 
Dei = In median 
true 
answer 
for statement i; and 
= the error form of the median of almanac Delphi 
statement i in a particular round 
round x 
Aeix =In median for statement i. 
true 
answer 
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The use of errors could not be used to measure the success of 
manipulating value-laden Delphi statements because (1) the statistical 
response was expressed as a frequency distribution rather than a median 
and quartiles and (2) a true answer does not exist. Therefore, an 
alternative measure had to be developed to calculate the degree of 
success of manipulating value-laden Delphi statements. 
Since the statistical feedback of value-laden Delphi statements 
was expressed as a frequency distribution on a five point scale of 
importance, the mean of this frequency distribution was used in the 
success calcu~ations. The index6 was calculated in the following 
manner: 
The frequency distribution contained the following five classes 
of importance: 
1 - no importance 
2 - low importance 
3 - medium importance 
4 - high importance 
5 - extremely high importance 
The index was calculated by summing the frequency of each class 
times its class value and dividing by the total frequecny. 
An example will help illustrate. If a value-laden Delphi state-
ment resulted in the following frequency distribution: 
1 2 
2 5 
3 4 
18 3 
5 
2 
class of importance 
frequency, 
the index would be calculated 
«2) (1) + (5)(2) + (18)(3) + (3)(4) + (2)(5»/30 = 2.93 
6To alleviate any confusion with means of other distributions, 
the mean of a frequency distribution for a particular statement will 
be referred to as the "index" for that statement. 
The use of an index to represent the frequency distribution of 
a value-laden Delphi statement had the advantage of being a single 
value that could be directly compared wit:n the index of another 
statement or with the index of a statistically manipulated statement. 
It did, however, have an important drawback that should be mentioned. 
A single index could represent many frequency distributions. Thus, 
throughout this report we will be discussing the success of achieving 
a mean of a frequency distribution rather than achieving a particular 
distribution. 
The success of manipulating value~laden Delphi statements was 
calculated in the following manner: 
Avix - Avil 
Svix = 
Svix = the degree of success achieved in manipulating 
value-laden Delphi statement i in a particular 
round; 
DVi the desired index to which the value-laden Delphi 
statement i was being manipulated; and 
Avix = the actual index of value-laden Delphi statement 
i in a particular round. 
An additional problem arose with the above calculation. It was 
possible to have more than one hundred percent success. That is, the 
index was, in some cases, successfully moved beyond the desired index. 
This allowed two possible interpretations. If the objective was to 
achieve a particular index, 125% success would have been the same as 
75% success since both were 25% from the desired success. If the 
63 
objective was to move the index beyond a desired index, anything beyond 
that index would have been considered "icing on the cake" and would have 
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been considered 100% successful. Svij was therefore further specified 
to differentiate between these two interpretations. 
"fViX 
if Svix .,; 1. 00 } 
SVlix 
1.00 
- (Svix-1. 00) if Svix > 1.00 
tVix if Svix ';;1.00} SV2ix = 1.00 if Svix > 1.00 
There are some additional forms of the above measures of success 
that will also be used in the ensuing discussion. A brief identification 
of these will now be given. 
Sqxk = cumulative percent of statements 
percent successfully manipulated 
by Sqwx (reference Table IV) 
that were k 
as measured 
Rurwjo individual response in the appropriate form 
for a statement in round j for a participant 
R4-Rlurwo 
AD-Rlu~ = Duw 
Measurement of Convergence. When one discusses the convergence of 
a Delphi statement, one normally refers to the change in some measure 
of dispersion. While convergence of a factually-based (almanac) Delphi 
statement is usually measured by the shrinking of the difference between 
the upper and lower quartile (the quartile range), this study also viewed 
if from the viewpoint of its standard deviation and standardized standard 
deviation. Convergence of a value-laden Delphi is usually implied as a 
narrowing of the frequency distribution such that near-normal distribution 
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results. The standard deviation, therefore, appeared to be a proper 
measurement. The general form used for the measurement of convergence 
was Cprtwx. A development of the specific forms for the measurement of 
convergence used in this study will now be given. 
In order to compare quartile ranges with each other, they must be 
normalized. That is, one cannot effectively compare a quartile range of 
5000 for the question "How many women Marines were there in 1945?" with 
a quartile range of 60 for the question "What was the in-orbit weight in 
pounds (weighted at sea level) of the Telstar 1 satellite?" They must 
first be converted to a common base. To alleviate this problem, the 
values of the quarti1es were converted to their "error" form. Thus the 
measure of the quartile range of factually-based Delphi statements was 
calculated as follows: 
where 
Carqix a quartile range measure of the convergence for almanac 
(factually-based) Delphi statement i for a particular 
round; 
the error for the upper quartile for almanac Delphi 
statement i for a particular round 
lupper quartile I UQrix = In for statement i; true answer and 
LQrix = the error for the lower quartile for almanac Delphi 
statement i for a particular round 
LQrix = Inllower qUartile/ for statement i. 
true answer 
The second form used to measure the convergence of a factua11y-
based (almanac) Delphi statement can be expressed as: 
Caraix = standard deviation (0) of the participants' answers 
in a particular round of almanac (factually-based) 
Delphi statement i. 
Again, since standard deviations cannot be directly compared 
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(for the same reasons the quartiles cannot be compared), a standardized 
form of the standard deviations was developed. It was calculated in 
the following manner: 
Cardix = 
Caraix - Xarix 
Caraix 
Cardix = a standardized standard deviation measure of the 
convergence for almanac (factually-based) Delphi state-
ment i, for a particular round; 
Carnix = same as defined earlier; 
Xarix = mean of the participants' answers of almanac (factually-
based) Delphi statement i for a particular round. 
Since the convergence of a value-laden Delphi statement usually 
implies a narrowing of a frequency distribution, the simplest and most 
straight forward means of measuring this change in the distribution is 
via its standard deviation. Therefore, in this study, the convergence 
of value-laden Delphi statements was measured as: 
Cvruix = standard deviation 0) of the frequency distribution in 
a particular round of value-laden Delphi statement i. 
Measurement of Stability. Scheibe, Skutsch, and Schofer [8SJ 
measured stability by the following algorithm: 
(1) take the absolute differences between the 
frequency distributions of a question for 
two consecutive rounds, 
(2) sum these absolute differences, 
(3) divide by two (since anyone participant's 
change of opinion is reflected in the 
histogram by two units of change), and 
(4) divide by the number of participants. 
The result was the percent change in the frequency distribution. They 
empirically decided a percent change of less than 15% represented a 
stable condition. 
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One immediately runs into a problem when one tries to use this 
algorithm to measure stability for factually-based Delphi statements 
(i.e., a frequency distribution does not exist). The concept of 
stability, however, still can be used by merely measuring the pt::J~cent 
change in the individual responses from round to round rather than the 
percent change in the frequency distribution. Therefore, in this study, 
a factually-based Delphi statement was considered stable when 20% or 
less of the participants changed their responses (or, if you prefer, 
when 80% or more participants did not change their responses). 
In order to maintain a level of consistency between measuring 
stability for value-laden and factually-based Delphi statements, the 
same procedure was used to measure stability for value-laden Delphi 
statements. This allowed direct comparison between the two types of 
statements. 
The percent movement used here was 20 percent instead of the 15 
percent as suggested by Scheibe, Skutsch, and Schofer. Their method 
merely subtracted the frequency distributions of one round from another 
round and did not allow for a double shift. A double shift can occur 
two different ways. The first way is if participant A changes his 
response from 1 to 2 and participant B changes his response from 2 to 3. 
This would result in a change in the frequencies for 1 and 3 and thus 
only be counted as one change (from 1 to 3). The other way a double 
shift could occur is if participant A changes his response from 1 to 2 
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and participant B changes his responses from 2 to 1. There would be 
no change in stability recorded. Since looking at each individual 
participant's movement would avoid these problems (would count them as 
two changes), it is reasonable to assume a larger value than what Scheibe, 
Skutsch, and Schofer recommend. 
In particular, the following measures will be used in the ensuing 
discussion: 
%C12prw = percent of participants who changed their 
responses between rounds 1 and 2; 
%C23prw = percent of participants who changed their 
responses between rounds 2 and 3; 
S20%prw 
S15%prw 
CLQr 
S15%pr 
percent of participants who changed their 
responses between rounds 3 and 4; 
round where 20% stability first occurred; 
round where 15% stability first occurred; 
number of factually-based Delphi statements 
whose lower quartile changed between two 
rounds; 
same as CLQr except for medians; 
same as CLQr except for upper quarti1es; 
= average round where 20% stability first 
occurred; and 
average round where 15% stability first 
occurred. 
Measurement of Confidence. The effects statistical manipulation 
had upon the confidence of Delphi participants was measured by the use 
of self-rating. Before the procedure is discussed, it will be useful 
to review the self-rating scales used. 
Self-rating scale 1 (used during rounds 1 and 4): 
Self-rating 
1 
2 
3 
4 
5 
Explanation 
Possess little or no knowledge on the 
subject, answer would basically be a 
guess. 
Possess a limited amount of knowledge 
on the subject, answer would basically 
be an educated guess. 
Possess enough knowledge to make a 
reasonable estimate of the answer. 
Know some pertinent details about the 
subject or have more than an average 
amount of experience in the subject 
that would make my estimate better 
than most people. 
Considerable knowledge, either know the 
answer or have available knowledge that 
directly pertains to the statement and 
can make a reasonable close estimate of 
the actual true value. 
Self-rating scale 2 (used during rounds 2 and 3): 
I 
If You 
Changed Your Answer 
A. I had misread the 
question. 
B. I made a mistake in 
computation. 
C. I remembered some 
additional facts. 
D. My estimate was too far 
from the group median. 
E. The other members of the 
group are likely to know 
more about the question 
than I do. 
II 
If You Did Not 
Change Your Answer 
F. I believe my orig-
inal estimate. 
G. The other members of 
the group are not likely 
to know more about the 
question than I do. 
H. No good reason to change. 
I. My estimate was close to 
the group median. 
J. It would be more effort 
than it's worth to rethink 
the answer. [8:36J 
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All participants were requested to use self-rating scale 1 to rate 
their expertise on each question during round 1 and round 4. By 
comparing the self-rating for rounds 1 and 4, it was possible to determine 
if there was a change in how a participant rated his expertise. 
The participants also were requested to use self-rating scale 2 
during rounds 2 and 3. How participants responded to scale 2 gave 
insights into the reasons why the participants changed their responses 
and how they rationalized rerating their expertise. 
The primary units of measure were the round 1, round 4 difference 
in a participant's self-rating and the round 1, round 4 difference in 
his answer. As before, a participant's round 1 answer and round 4 
answer ylere, for comparison reasons, represented by their error values 
(i.e., the natural log of the absolute value of the results of the answer 
divided by the true answer). The following abbreviations will be useful: 
SR4-SRlrz 
LRlr 
LR2r 
LR3r 
URl r 
UR3 r 
the mean difference between round 4 self-rating and 
round 1 self-rating; 
= how participants self-rated themselves on a 
particular statement for round 1; 
= the SR4-SRlr for those responses that fit the 
following criteria: 
(SRli = 1 or SRli :::: 2) and R4-Rleri .$... 0.25; 
= same as LRlr except R4-Rleri~ 0.15; 
same as LRlr except R4-Rleri 2.- 0.10; 
the SR4-SRlr for those responses that fit the 
following criteria: 
(SRl i = 5 and R4-Rleri ~ 0.4) or 
«SRli = 4 or SRli = 5) and R4-Rler i ~ 0.8); 
= same as URlr except R4-Rler i ~ 0.5 and 1. 0 
respectively; 
same as URlr except R4-Rleri ~ 0.75 and 1.25 
respectively; 
NLRlr 
NUR2r 
R4-Rlqrz 
the SR4-SRlr for those responses that do not meet the 
LRlr criteria; 
= the SR4-SRlr for those responses that do not meet the 
UR2r criteria; and 
the mean of the R4-Rleriz averaged over i 
Statistical Methodology. 
This section will present the statistical hypotheses used to test 
the research hypotheses specified in Chapter I. A more complete 
discussion of why these statistical hypotheses were chosen and of what 
they are trying to prove will be given in Chapter IV when the results 
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and the interpretation of the tests are given. The procedure will be to 
present the following for each of the major topic areas of this research 
(success, convergence, stability, and confidence): 1) a general narrative 
discription of the null hypotheses (this will give the reader a conceptual 
idea of what the null hypotheses are about), 2) the null hypotheses 
using the abbreviations described in the previous section (this will 
explicitly define the variables used to assure there is no confusion as 
to which variables were used), 3) the testing statistic to be used, and 
4) the decision criteria used to reject or to indicate non-rejection of 
the statistical hypothesis. 
Statistical Design for Success. The first topic area to be con-
sidered is the success of statistical manipulation. That is, can one 
successfully manipulate a Delphi statement through falsified statistical 
feedback? Success here means more than just changing the responses in 
some direction. It means how successful one can be in achieving a 
desired median (or index) for a factually-based (value-laden) Delphi 
statement. 
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The research hypotheses stated earlier for success are as follows: 
Rl- factually-based Delphi statements cannot 
be successfully manipulated by the means 
of manipulated statistical feedback; 
R2- value-laden Delphi statements cannot be 
successfully manipulated by the means of 
manipulated statistical feedback; and 
R3- there is no difference between the 
manipulability of factually-based Delphi 
statements and the manipulability of 
value-laden Delphi statements, with 
respect to manipulation via statistical 
feedback. 
The null hypotheses that were used to address these research 
hypotheses will now be presented. 
Narrative HI: The percentage of statements whose success increased 
by more than 3% in a successive round is greater than 30% (i.e. 
Success is enhanced by additional rounds). 
Hypothesis HI: ( In general) ~ = 30% 
vlhere n is the number of statements (30) and x is 
defined as 
Hla: number of Sei3-Sei2 > .03 for i = 1 to n, 
Hlb: number of Sei4-Sei3 > .03 for i = 1 to n, 
Hlc: number of Svli3-Svli2 > .03 for i = 1 to n, and 
HId: number of Svli4-Svli3 > .03 for i 1 to n. 
Testing Statistics: z-statistic from r.-test to compare two 
population proportions, r. = (PrP2)/ cr llP' 
Decision Criterion: Reject if significant at a = 0.05, one-tail 
test. 
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Narrative H2: The round 4 measure of success (positively or negatively) 
correlates with the actual change in the participant~ response (i.e., 
there is a correlation between the success of statistical manipulation 
and the amount the participants changed their answers). 
Hypothesis H2a: The correlation between Sai4 and R4-Rlami = 0.9 
H2b: The correlation between Sei4 and R4-Rlemi = 0.9 
H2c: The correlation between Svli4 and R4-Rlvmi = 0.9 
Testing Statistic: F-statistic from correlation analysis. 
Decision Criterion: Reject if Pearson's coefficient ~10.901 , one-
tail test. 
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Narrative H3: The round 4 measure of success (positively or negatively) 
correlates with the desired change in the participants'responses (i.e., 
there is a correlation between the success of statistical manipulation 
and the amount the administrator wishes to change the results). 
Hypothesis H3a: 
H3b: 
H3c: 
The correlation between Sai4 and AD-Rlami 0.9 
The correlation between Sei4 and AD-Rlemi = 0.9 
The correlation between Svli4 and AD-Rlvmi = 0.9 
Testing Statistic: F-statistic from correlation analysis. 
Decision Criterion: Reject if Pearson's coefficient ~ 10.901, one-
tail test. 
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Narrative H4: The actual change of a statement when it is manipulated 
is equal to the actual change of that statement when it is not 
manipulated (i.e., the median (index) of a statement when it is 
statistically manipulated will not move to a significantly different 
place than if it were not manipulated). 
Hypothesis H4a: 
H4b: 
R4-Rlemik 
R4-Rlvmik 
R4-Rlenmik 
= R4-Rlvnmik 
Testing Statistic: F-statistic from analysis of variance. 
Decision Criterion: Reject if significant for a = 0.05, two-tail 
test. 
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Narrative HS: The desired change of a statement that is manipulated is 
equal to the actual change of that statement when it is not manipulated 
(i.e., the desired change in the median (index) is not significantly 
different than the actual change of the non~anipulated statement). 
Hypothesis HSa: 
HSb: 
AD-Rlemik = R4-Rlenmik 
AD-Rlvroik = R4-Rlvnmik 
Testing Statistic: F-statistic from analysis of variance. 
Decision Criterion: Reject if significant for a = O.OS, two-tail 
test. 
78 
Narrative H6: The cumulative percent success of factually-based Delphi 
statements is equal to the cumulative percent success of value-laden 
Delphi statements (i.e., factually-based Delphi statements are either 
easier or harder to manipulate than value-laden Delphi statements). 
Hypothesis H6a: Sa4Y = SV14Y } H6b: Sa4Y = SV24Y do separately for y = 50% H6c: Se4y = Sv14y increment by 5% to 100% 
H6d: Se4y = SV24y (see Table VIII) 
Testing Statistic: t-statistic from t-test to compare two population 
proportions, t = (PI - p2)/a~p (see Table VIII). 
Decision Criterion: Reject H6 if fifty percent of the tests performed 
by H6a through H6d are significant at a = 0.1, two-tail test. 
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Statistical Design for Convergence. While the previous section 
dealt with the success of achieving a particular point (i.e., measured 
the success of manipulating the median or index), this section will be 
concerned with the effects statistical manipulation has upon the 
convergence (i.e., the dispersion) of the responses. Again consideration 
must be given to the two types of Delphis recognized in this study, 
factually-based and value-laden Delphis. 
The research hypotheses stated earlier for convergence are as 
follows: 
R4- manipulation of statistical feedback will not 
result in a lesser degree of convergence for 
factually-based Delphi statements, 
RS- manipulation of statistical feedback will not 
result in a lesser degree of convergence for 
value-laden Delphi statements, and 
R6- there will be no difference between factually-
based and value-laden Delphi statements with 
respect to the effects manipulation of 
statistical feedback has upon the degree of 
convergence. 
The null hypotheses that were used to address these research 
hypotheses will now be discussed. 
Narrative H7: The following null hypotheses investigate whether 
manipulation of statistical feedback will affect the convergence of 
Delphi statements. 
Hypothesis H7a: Camdix = Canmdix do separately for X = 1,2,3, 
H7b: Camqix = Canmqix and 4 (do H6d separately for 
H7c: Cvmoix = Cvnmoix each statement (1. e. , W = 1,2, 
H7d: Camvwx = Canmvwx 
•.... ,30) 
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Testing Statistic: F-statistic from analysis of variance and t-statistic 
from t-test for H7a through H7c. In this case, these two tests produce 
the same results. Therefore, one needs only to run one of them. Both 
have been included in this study to satisfy those who prefer to use one 
test over the other. This redundancy is used throughout this study. 
Fmax test is run for each statement for H7d. 
Decision Criterion: For H7a through H7c, round 1 should not be 
significant at a = 0.1; while rounds 2, 3, and 4 should be significant 
at a = 0.1, two-tail test. For H7d, reject the hypothesis for 
individual items if significant at a = 0.1, two-tail test. If the 
variances of statistically manipulated statements were significantly 
greater (or less), one would expect a significant number (90%) of the 
individual Fmax tests to indicate this. 
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Statistical Design for Stability. Scheibe, Skutsch, and Schofer 
[65] suggest that stability is a better means of measuring consensus 
than convergence. It is felt that both parameters are important in 
considering the effects of manipulation of Delphi statements. The pre-
vious section dealt with the effects statistical manipulation has on 
convergence. This section will deal with the effects statistical 
manipulation has on stability. In particular, the question being 
asked is will statistical manipulation reduce the stability of Delphi 
statements and therefore increase the number of rounds necessary to 
achieve stability. 
The research hypotheses stated earlier for success are as 
follows: 
R7- manipulation of statistical feedback will not 
reduce the stability (and therefore not 
require an extra round(s)) in factua~ly-based 
Delphi statements, 
R8- manipulation of statistical feedback will not 
reduce the stability (and therefore not 
require an extra round(s)) in value-laden 
Delphi statements, and 
R9- there will be no difference between fact-
ually-based and value-laden Delphi state-
ments with respect to the effect manipu-
lation of statistical feedback has upon 
stability (and therefore the number of 
rounds necessary to obtain stability). 
The null hypotheses that were used to address these research 
hypotheses will now be presented. 
Narrative H8; The percentage of manipulated factually-based (value-
laden) Delphi statements that change between two consecutive rounds 
is equal to the percentage of non-manipulated factually-based 
(value-laden) Delphi statements that change between the same two 
consecutive rounds. (i.e. There is no difference between manipulated 
and non-manipulated factually-based (value-laden) Delphi statements 
with respect to the percent change between rounds.) 
Hypothesis H8a: 
H8b: 
H8c: 
.... 
%Cl2pmi = %Cl2pnmi } 
%C23pmi = %C23pnmi 
%C34pmi = %C34pnmi 
do separately for 
p = a and v 
Testing Statistic: F-statistic from analysis of variance and t-
statistic from t-test. 
Decision Criterion: Reject if significant at a 0.1, two-tail test. 
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Narrative H9: The round where20% (15%) stability is first achieved 
in manipulated factually-based (value-laden) Delphi statements is 
equal to the round where20% (15%) stability is first achieved in 
non-manipulated factually-based Delphi (value-laden) statements 
(i.e., there is no difference between manipulated and non-manipulated 
factually-based (value-laden) Delphi statements with respect to the 
round where stability is first achieved). 
Hypothesis H9a: 
H9b: 
S20%pmi = S20%pnmi } 
S15%pmi = S15%pnmi 
do separately for 
p = a and v 
Testing Hypothesis: F~statistic from analysis of variance and t-
statistic from t-test. 
Decision Criterion: Reject if significant at a 0.1, two-tail test. 
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Narrative HlO; The average number of rounds necessary to reach 20% 
(15%) stability for factually-based Delphi statements is equal to the 
average number of rounds necessary to reach20% (15%) stability for 
value-laden Delphi statements (i.e., there is no difference between 
factually-based and value~laden Delphi statements with respect to 
the average number of rounds necessary to obtain stability). 
Narrative Hll: The average number of rounds necessary to reach 20% 
(15%) stability for manipulated Delphi statements is equal to the 
average number of rounds necessary to reach 20% (15%) stability for 
non-manipulated Delphi statements (i.e., manipulation of statistical 
feedback has no effect on the average number of rounds necessary to 
obtain stability). 
Hypothesis HlOa: S20%am S20%vm 
H10b: S20%anm S20%vnm 
H10c: S15%am = S15%vm 
H10d: S15%anm = S15%vnm 
Hypothesis Hlla: S20%am = S20%anm 
H1lb: S20%vm = S20%vnm 
HUc: S15%am = S15%anm 
Hlld: S15%vm = S15%vnm 
Testing Statistic: F-statistic of 2x2 analysis of variance run on the 
following sets of values: 
20% Stability 15% Stability 
non-manip. manip. non-manip. manip. 
-- -- -- --Factually-based S20% S20% S15% S15% 
-- -- --Value-laden S20% S20% S15% S15% 
t-statistics from t-test to test two means on each of the above pairs 
(see Table XVIII). It is assumed the sample size is large enough to 
counter the problem that the distribution may be skewed to the right. 
Decision Criterion: Reject if significant at a = 0.05 two-tail test. 
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Narrative H12: The average number of rounds necessary to reach 20% 
(15%) stability for non-manipulated factually-based Delphi statements 
is equal to the average number of rounds necessary to reach 20% (15%) 
stability for manipulated value-laden Delphi statements. 
Narrative H13: The average number of rounds necessary to reach 20% 
(15%) stability for manipulated factually-based Delphi statements is 
equal to the average number of rounds necessary to reach 20% (15%) 
stability for non-manipulated value-laden Delphi statements. (Where 
HlO and Hll compared stability of factually-based verses value-laden 
and stability of manipulated verses non-manipulated, H12 and H13 try 
to rank the stability of manipulated factually-based, non-manipulated 
factually-based, manipulated value-laden, and non-manipulated value-
laden Delphi statements.) 
Hypothesis H12a: S20%anm S20%vm 
, Hl-2-b-:--S-l-3%anm = S15%vm 
Hypothesis H13a: S20%am = S20%vnm 
H13b: S15%am S15%vnm 
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Testing Statistic: t-statistic from t-test to test two means (see 
Table XVIII). It is assumed the sample size is large enough to counter 
the problem that the distribution may be skewed to the right. 
Decision Criterion: Reject if significant at a 0.05, two-tail test. 
86 
Statistical Design for Confidence. It was suggested in Chapter 
II that manipulation of statistical feedback may affect the confidence 
that Delphi participants have in their responses. It was also suggested 
that changes in self-rating could be used as a measure of changes in 
confidence. This was expressed in Chapter I as the following research 
hypothesis: 
RIO- manipulation of statistical feedback in 
factually-based Delphi statements has 
no relationship to the changes in the 
respondents' self-rating of their know-
ledge of the subject matter for those 
Delphi statements. 
The null hypotheses that were used to investigate this research 
hypothesis will now be presented. 
Narrative H14: The following null hypotheses deal with the question 
of whether the participants' confidence in their ability (as measured 
by self-rating) to respond to a Delphi statement increases as a 
result of the Delphi process. This is measured both in terms of the 
change in self-rating being different from zero and from the mean of 
all the non-manipulated Delphi statements. 
Hypothesis H14a: SR4-SRlb = 0 
H14b: SR4-SRlm = 0 
H14c: SR4-SRlnm = 0 
H14d: SR4-SRlm = 0.47 (value of SR4-SRlnm) 
H14e: SR4-SRlm = SR4-SRlnm 
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Testing Statistic: t-statistic from single-mean t-test for Hl4a through 
H14d. t-statistic from t-test to test two means for H14e. 
Decision Criterion: Reject if significant at a = 0.5, one-tail test. 
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Narrative HlS: The following set of null hypotheses investigate whether 
there is a tendency for Delphi participants to shift their self-rating 
toward the middle after having participated in several rounds and 
whether there is a tendency for participants to shift their self-rating 
less at the lower end of the self-rating scale and more at the higher 
end of the scale on statements that have been statistically manipulated 
than on statements that have not been statistically manipulated. 
Hypothesis HISa: SR4-SRlmz = 0 do separately for each z 
H15b: SR4-SRlnmz = 0 do s~parately for each z 
HISc: SR4-SRlmz = 0.47 do .separately for each z (0.47 is value of SR4-SRlnm) • 
HISd: SR4-SRlnmz = 0.47 do sepe,rately for each z 
RISe: SR4-SRlmz = SR4-SRlnmz do separately for each z 
RISf: SR4-SRlbl = SR4-SRlb2 = SR4-SRIb3 = SR4-SRlb4 = 
SR4-SRlb5 
RISg: SR4-SR~ = SR4-SRlnm 
Testing Statistic: t-statistic from single-mean t-test for HISa through 
RlSd. t-statistic from t-test to test two means for HlSe. F-statistic 
from two-way analysis of variance for HlSf and RISg. 
Decision Criterion: Reject if significant at a = 0.05, two-tail test. 
Narrative Hl6: The following null hypotheses examine whether those 
participants who originally self-rated themselves low but whose 
answers were closely supported by the reported median will have a 
propensity to increase their self-ratings more than those whose 
answers were not closely supported by the median and whether those 
participants who originally self-rated themselves high but whose 
answers were distant from the reported median will have a 
propensity to decrease their self-rating more than those whose 
answers were not as distant from the median. 
Hypothesis Hl6aa: LRlr = 0 
Hl6ab: LR2r = 0 
Hl6ac: LR3r = 0 
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Hl6ad: URlr = 0 do separately for r = m and rum 
Hl6ae: UR2r 
H16af: UR3r 
Hl6ag: NLRlr 
Hl6ah: NUR2r 
Hl6ba: LRlr 
Hl6bb: LR2r 
Hl6bc: LR3r 
Hl6bd: URlr 
Hl6be: UR2r 
Hl6bf: UR3r 
Hl6bg: NLRlr 
Hl6bh: NUR2r 
Hl6ca: LRlm 
Hl6cb: LR2m 
Hl6cc: LR3m 
Hl6cd: URlm 
H16ce: UR2m 
Hl6cf: UR3m 
Hl6cg: NLRlm 
Hl6ch: NUR2m 
Hl6da: LRlm 
Hl6db: LRlrun 
Hl6dc: UR2m 
Hl6dd: UR2run 
= 
= 
= 
= 
. -
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
0 
0 
0 
0 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
LRlnm 
LR2nm 
LR3 nm 
URlnm 
UR2nm 
UR3run 
NLRlnm 
NUR2nm 
NLRlm 
NLRlnm 
NUR2m 
NUR2nm 
do separately for r = m and run 
(0.47 is value of SR4-SRlnm) 
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Testing Statistic: t-statistic from single-mean t-testfromHl6aa through 
Hl6bh. t-statistic from t-test to test two means for Hl6ca through Hl6dd. 
Decision Criterion: Reject if significant at a = 0.05, one-tail test. 
Since there are a large number of tests here and an a = 0.05 is being 
used, one would expect 5% of the tests to fail. 
Narrative H17: The following null hypotheses investigate whether the 
average shift in responses between round 1 and round 4 for those 
participants in each of the self-rating classifications will decrease 
as the self-rating classification increases and whether the average 
shift in responses between round 1 and round 4 in each of the self~ 
rating classifications for participants manipulated via statistical 
feedback will be greater than those for non-manipulated participants. 
Hypothesis H17a: R4-Rlebl = R4-Rleb2 = R4-Rleb3 = R4-Rleb4 = R4-Rlebs 
H17b: R4-Rlem = R4-Rlenm 
H17c: R4-Rlemz = R4-Rlenmz do separately for each z. 
Testing Statistic: F-statistic from two-way analysis of variance for 
Hl7a and H17b. t-statistic from t-test to test two means for H17c. 
Decision Criterion: Reject if significant at a = 0.5, one-tail test. 
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SUMMARY 
This chapter has presented the experimental design and methodology 
for this research. It began with a discussion of the characteristics 
of the participants and the subject matter of the Delphis to be used 
in this study. A review of the general procedures for administering 
the Delphis was then given. This was followed with a discussion of the 
design considerations that were used to reduce the within and between 
variances of the independent variables. This in turn was followed by 
a detailed discussion of the measurements used in the statistical 
tests and the statistical methodology (which included the null hypotheses 
tested). 
The next chapter will discuss the results of the experiment. 
CHAPTER IV 
RESULTS 
The purpose of this research was to investigate empirically the 
success of statistical manipulation of factually-based and value-laden 
Delphi statements in achieving a desired point and to explore the 
effects such manipulation had upon the convergence and the stability 
of the responses to Delphi statements and the confidence of Delphi 
participants. The presentation of the results of the experiments and 
their analysis will follow the order of the major topic areas presented 
in the purpose and the research hypotheses stated in Chapter I (suc-
cess, convergence, stability, and confidence). Each of these sections 
will contain a brief restatement of the research hypotheses, a discus-
sion of the factually-based Delphi results, a discussion of the value-
laden Delphi results, and a comparison of the two types of Delphis. 
A brief synopsis of the results will be given in flowchart form at 
the end of the chapter. 
SUCCESS AND STATISTICAL MANIPULATION 
The major purpose of this study was to investigate the success 
of statistical manipulation of Delphi statements in achieving a par-
ticular desired value. It was hypothesized that the success may be 
different depending on whether the Delphi was factually-based or 
value-laden. This was expressed in Chapter I as the following three 
research hypotheses: 
Rl - factually-based Delphi statements can not be success-
fully manipulated by the means of manipulated statis-
tical feedback, 
R2 - value-laden Delphi statements can not be successfully 
manipulated by the means of manipulated statistical 
feedback, and 
R3 - there is no difference between the manipulability of 
factually-based Delphi statements and the manipulabil-
ity of value-laden Delphi statements, with respect to 
manipulation via statistical feedback. 
Factually-based Delphi Results 
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The success of statistical manipulation of factually-based Delphi 
statements is summarized in Table IV. Using the "error" measure of 
success, 100% success was achieved in thirteen percent (four) of the 
cases. This means that the median of thirteen percent of the state-
ments were successfully manipulated to the desired value. In fifty 
percent of the statements, the medians were successfully manipulated 
at least ninety percent of the desired distance (i.e. ninety percent 
of the distance between the first round median and the desired median). 
Eighty-five percent or more of the desired distance was accomplished 
in two-thirds of the cases. 
There were only three statements (ten percent) that were not 
moved at least fifty-five percent of the desired distance. As it 
turned out, these were bad questions in as much as the range of 
reasonable answers was small and the desired answer chosen was at 
the outer end of these ranges. This, combined with a high amount 
of knowledge for these questions, made them difficult to manipulate. 
With the above in mind, each of the three statements will be dis-
cussed. 
TABLE IV 
Success of l'!anipulation - Round 4 
FACTUALLY BASED - (RI-Rl)/CAD-R1) 
+' ;I. ST!~)NDi~lF:D I ZED NON·-STD A EF~I:;:Dr~ 
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80-84.9 4 0.73 <1 0.73 (:) 0.67 
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40·-44.9 1 I').:. (")3 i 0.'/3 'j ().97 .:.. 
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Statement six (see Appendix A) was the statement with the least 
degree of success. It was concerned with the altitude of Grand Forks, 
North Dakota. The actual altitude was 834 feet. The desired altitude 
was 1400 feet. The resulting median was 910 feet. The altitude of 
Grand Forks Air Force Base is 911 feet. This coupled with the fact 
that the country between the air base and the city makes a pool table 
look lumpy indicates that many of the participants knew the altitude 
of the air base. Since many of the participants were pilots (or navi-
gators), the result was not surprising. 
Statement fourteen was concerned with the average age of an Air 
Force officer. It was surprising that the success of this statement 
was forty percent. The vast majority of officers in the Air Force 
are second or first lieutenants, with captains being the next most 
numerous rank. These were the same ranks that made up the majority 
of the participants. The participants knew their age and the rela-
tive age of those around them. They therefore had a fairly good idea 
of the average age (first round median = 31, last round median = 34, 
true answer = 33.2). A desired answer of 39 was too far from the 
range of acceptable answers. 
Statement twenty-four dealt with the highest temperature ever 
recorded in North Dakota. Its success was forty-one percent. This 
was another example of a bad choice of a desired answer in that it 
was too close to the outer edge of believability. North Dakota is 
known for its severe cold winters. Only five states have had as 
cold or colder a recorded low temperature (~600 F). This Delphi 
was run at the end of one of these winters. While only four states 
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have had as high or higher a recorded temperature (121° F), tempera-
tures over 1000 F are not common, thus it was difficult to make the 
participants believe the desired value of 1100 F. (It is interesting 
to note that the -600 F and the 1210 F were recorded in the same year, 
1936.) 
If one disqualified these three statements, the success of mov-
ing the first round answer 85% or more of the distance to the desired 
answer would be 74%. This certainly would be indicative of the 
manipulability of factually-based Delphi statements by statistical 
manipulation. Even if one does not eliminate these three questions, 
a 67% success of moving the median 85% or more of the desired dis-
tance is indicative of successful manipulability. 
Value-laden Delphi Results 
The success of statistical manipulation of value-laden Delphi 
statements is also summarized in Table IV. As the table indicates, 
there are two ways one can interpret the success of statistical 
manipulation of value-laden Delphi statements. Index-1 specifies 
anything over 100% will be deducted from 100% since the objective 
is to achieve a particular index exactly (i.e., 110% success would 
be considered 90% success). Index-2 specifies anything over 100% 
will be considered 100% since the objective is to achieve at least 
the desired index (i.e., 110% success would be considered 100% 
success). 
Using Index-l as a measure of success, 100% success was achieved 
in ten percent (three) of the statements. This means that the index 
of ten percent of the statements was successfully manipulated to the 
exact desired index. In forty-three percent of the statements, the 
indexes were successfully manipulated to within at least ninety per-
cent of the desired distance (i.e., ninety percent of the distance 
between the first round index and the desired index). As was in the 
case of the factually-based Delphi statements, eighty-five percent 
or more of the desired distance was accomplished in two-thirds of 
the cases. 
Using Index-2, the success was even more dramatic. 100% suc-
cess was ~chieved in forty-three percent of the statements. This 
means the index was successfully manipulated to or beyond the desired 
index in forty-three percent (thirteen) of the statements. In sixty 
percent of the statements, the indexes were successfully manipulated 
to within at least ninety percent or more of the desired distance. 
Ninety-three percent or more of the desired distance was accomplished 
in two-thirds of the cases. 
There was only one statement that was not moved at least sixty 
percent of the desired distance. Unlike the three statements that 
were under fifty percent success in the almanac Delphi, no clear 
explanation can be made as to why this statement did not respond to 
the manipulation. 
While the success of Index-l obviously was less than Index-2, 
both demonstrated a high level of success of manipulability of value-
laden Delphi statements by statistical manipulation. 
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Additional Results Using the Success Data 
By arranging the data into the format shown in Table V, one can 
determine how the success of each question changed during each round. 
By further examination of the table, one can calculate for the 
factually-based Delphi that success increased in 93% (28) of the 
statements for round 3 and 60% (18) of the statements for round 4. 
For the value-laden Delphi, success also increased in 93% (28) of 
the statements for round 3 and 80% (24) of the statements in round 
4. This indicates that success was enhanced by additional rounds. 
(Hypothesis HI) 
Also included in Table V are the actual and desired movements 
of the medians. Correlation analyses were run to see if there were 
correlations between the degree of success and the amount of movement 
that occurred or was desired to occur. This would test if it was 
more difficult to achieve success when the range was limited, or put 
another way, if the statements with the greatest movement desired 
were also the most successful· Table VI shows the results of the 
correlations. In all cases, the analyses showed a low to median 
correlation. (Hypotheses H2 and H3) 
Another form of analysis run was an analysis of variance on the 
actual change of the manipulated statements for each participant by 
the actual change of the non-manipulated statements for each partici-
pant. Table VII shows that the results were significant at the .001 
level for both the factually-based Delphi and the value-laden Delphi. 
This would indicate that the medians (indexes) of the manipulated 
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TABLE V 
Success of Manipulation - Detail 
SUCC~S~ OF MANIPULATION - DETAIL 
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TABLE VI 
Results of Correlation of Round 4 Degree 
of Success and Amount of Movement 
CorrelatO run 0 11 
Round 4 Pearson's coefficient 
degree of amount of correlation of 
success movement coefficient determination 
R4 (non-standardized) R4-Rl 0.12200 0.01488 
(Factually-based Delphi) 
AD-Rl -0.48485 0.23508 
R4 (error) R4-Rl 0.51994 0.27033 
(Factually-based Delphi) 
AD-Rl 0.43908 0.19279 
R4 (index) R4-Rl 0.78194 0.61143 
(Value-laden Delphi) 
AD-Rl -0.18526 0.03432 
standard 
error of 
the estimate 
0.20513 
0.18076 
0.17372 
0.18272 
0.14892 
0.23477 
f-' 
o 
f-' 
TABLE VII 
Results of Analysis of Variances on the Change of Each Manipulated 
Participant by the Change of Each Non-Manipulated Participant 
sum of mean sign. 
Factually-based Delphi squares df square F of F 
actual change (R4-Rl)-
manipulated verses 
non-manipulated 44.402 1 44.402 44.711 0.001 
actual change (R4-Rl) 
for non-manipulated 
verses 
desired change (AD-Rl) 
for manipulated 105.430 1 105.400 113.906 0.001 
sum of mean sign. 
Value-laden Delphi squares df square F of F 
actual change (R4-Rl)-
manipulated verses 
non-manipulated 33.076 1 33.076 67.540 0.001 
actual change (R4-Rl) 
for non-manipulated 
verses 
desired change (AD-Rl) 
for manipulated 1l7.5l8 1 117.518 226.746 0.001 
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statements were moved to a significantly different place than the non-
manipulated statements. (Hypothesis H4) 
Table VII also shows the results of running an analysis of vari-
ance on the desired change of the manipulated statements by the actual 
change of the corresponding non-manipulated statements for each par-
ticipant. The results show the desired change for a manipulated state-
ment was significantly different from the actual change that occurred 
for that statement when it was not manipulated. Thus, the desired 
change was significantly different from the change that would have 
normally occurred. (Hypothesis HS) 
Comparison of FactuallY-Based and Value-Laden Delphis 
The third research hypothesis (R3) to be tested (Hypothesis H6) 
concerns itself with whether it was easier to manipulate factually-
based Delphi statements or value-laden Delphi statements or whether 
there was no significant difference. If one considers the cumulative 
percentage of statements that were manipulated to a certain degree of 
success as being a measure of success in manipulation, one can use a 
Z-test to compare two population proportions to test if there was a 
significant difference between the two percentages. Table VIII con-
tains the results of such a statistical test for degrees of success 
ranging from fifty to one hundred percent. 
The overall results strongly suggest that one cannot reject 
research hypothesis R3. That is, the results strongly indicate there 
was no significant difference between factually-based and value-laden 
Delphi statements, with respect to manipulation via statistical feed-
back. The one notable exception was at the 100% degree of success. 
% 
Success 
100 
95 
90 
85 
80 
75 
70 
65 
60 
55 
50 
TABLE VIII 
Results of Comparing the Success of the Factually-based 
Delphi with the Success of the Value-laden Delphi 
Cummulative ,& 
Std. Error Index-l 
0.13 0.13 0.10 
0.27 0.33 0.27 
0.43 0.50 0.43 
0.60 0.67 0.43 
0.73 0.67 0.53 
0.73 0.73 0.73 
0.77 0.83 0.80 
0.83 0.87 0.87 
0.90 0.87 0.97 
0.90 0.90 0.97 
0.90 0.90 0.97 
nlP l + n2P2 
P 
nl + 02 
Index-2 
0.43 
0.50 
0.60 
0.60 
0.70 
0.80 
0.87 
0.93 
0.97 
0.97 
0.97 
<. Z Value 
STD. STD. Error 
Index-l Index-2 Index-l 
0.36 -2.59 0.36 
0.00 -1.83 0.51 
0.00 -1.32 0.54 
1.32 0.00 1.87 
1. 60 0.26 1.11 
0.00 -0.64 0.00 
-0.28 -1.01 -0.73 
-0.73 -1.19 0.00 
-1.10 -1.10 -1.43 
-1.10 -1.10 -1.10 
-1.10 -1.10 -1.10 
8 = IF (l-F) _n_l_+_n_2 
6p \I n 1n 2 
Error 
Index-2 
-2.59 
-1.34 
-0.78 
0.56 
-0.25 
-0.64 
-0.43 
-0.77 
-1.43 
-1.10 
-1.10 
Z 
STD. 
Index-l 
PI + P2 
8 
6p 
Significant at 
STD. Error 
Index-2 Index-l 
0.01 
0.1 
0.1 
Error 
Index-2 
0.01 
I-' 
o 
~ 
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When one uses Index-2 as the measure of success for value-laden Delphis 
(i.e., anything over 100% successful is considered 100% successful), 
the value-laden Delphi statements were significantly (a = 0.01) more 
successfully manipulated. This significance, however, quickly fades 
away as one accepts lower levels of success as indicating successful 
manipulation (i.e., if one considered moving the final round answer 
ninety percent of the distance between the first round answer and the 
desired answer, there would be no significant difference as to whether 
it was a factually-based or a value-laden Delphi statement). 
The acceptance of these results must be cautioned by two consid-
erations. First, the above tests were only indirectly testing the 
true relationship since the measures of success in both cases were 
different. The second consideration is the choice of the desired 
answers was somewhat subjective. Therefore, there was no guarantee 
that the values chosen for the value-laden Delphi statements were 
more easily obtainable than those for the factually-based Delphi 
statements or vice versa. 
Summary of Success Results 
The above results indicate that statistical manipulation did 
cause a highly significant shift in the answers of the participants 
and that a high degree of success of obtaining a desired value existed 
and that this success was enhanced by running additional rounds. It 
was also determined there was no significant difference between the 
manipulability of factually-based Delphi statements and of value-
laden Delphi statements. 
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STATISTICAL MANIPULATION AND CONVERGENCE OF DELPHI STATEMENTS 
It was hypothesized that statistical manipulation could affect 
the convergence of Delphi statements. With this in mind the following 
research hypotheses were developed: 
R4 - manipulation of statistical feedback will not result 
in a lesser degree of convergence for factually-
based Delphi statements, 
R5 - manipulation of statistical feedback will not result 
in a lesser degree of convergence for value-laden 
Delphi statements, and 
R6 - there will be no difference between factually-based 
and value-laden Delphi statements with respect to 
the effects manipulation of statistical feedback 
has upon the degree of convergence. 
Factually-based Delphi Results 
Convergence of factually-based Delphi statements is usually mea-
sured by changes in the quartile range. There are some people, how-
ever, who would argue that the standard deviation is a better answer. 
Both measures are considered in this analysis. 
T-tests and analysis of variances were run on the statistically 
manipulated and non-manipulated quartiles and standardized standard 
deviations for each round of the Delphi. Fmax tests were also run on 
the variances for each question to see if the variances of each indi-
vidual question were equal (Hypothesis H7). 
The t-tests and analysis of variances on the standardized stan-
dard deviations showed no significant difference between the statis-
tically manipulated and the non-manipulated Delphi statements (see 
Table IX). The Fmax tests on the variances of each question for 
Round 
1 
2 
3 
4 
TABLE IX 
Results of Statistical Tests on Convergence -
Factually-based Delphi 
Quartile Values Standardized Standard Deviations 
t-test ldf==58) anal. of var. (df=l 58) t-test (df==58) anal. of var. (df=l,58) 
t value t sign. at F value F sign. at t value t sign. at F value I F sign. at 
0.338 - 0.114 0.999 0.072 - 0.005 0.999 
-1. 794 0.1 3.216 0.075 0.098 - 0.010 0.999 
-1. 946 0.1 3.788 0.053 0.240 - 0.058 0.999 
-1. 757 0.1 3.087 0.081 0.239 - 0.057 0.999 
f-' 
o 
'-I 
each round did not indicate that the statistically manipulated vari-
ances were greater than or less than the non-manipulated statements 
(see Table X). 
The t-tests and analysis of variances of the quartile ranges, 
however, indicated a significant difference (at the a = 0.1 level) 
existed from the second round to the last round (see Table IX). 
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Thus one can say, ~7hile statistical manipulation did not have 
any effect on the standard deviation, it did have a significant effect 
on the convergence of the quartile range. That is, statistical manip-
ulation tended to increase the convergence of the quartile range. One 
must treat this result carefully, however, for two reasons. First, 
the level of significance was rather low, a = 0.1. Second the quar-
tile ranges used in the manipulated statistical feedback tended to be 
rather close. It stands to reason that if people demonstrate a desire 
to be within the quartile range (even if just at the end of the range) 
a tighter range in the statistical feedback will force people to com-
promise to a tighter range for the next round. It was interesting to 
note, however, even if this is true, this movement was not uniform 
enough to reduce the standard deviation by a significant amount. 
Value-laden Delphi Results 
Convergence of value-laden Delphi statements is best measured 
by the changes in the standard deviation. One would expect the stan-
dard deviation of a statement to get smaller with each round. The 
question to be answered here is does statistical manipulation affect 
the convergence of the standard deviation? 
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TABLE X 
Results of Fmax Test for Equal Variances 
Which is 
Greater at 
Fmax Sign. at Round 4 
Fmax Value For Round (For Round) M = Manip. 
Statement R1 R2 R3 R4 R1 R2 R3 R4 NM = Non-Manip. 
1 3.86 2.37 2.43 2.33 .01 .05 .05 .05 M 
2 1.37 2.66 1. 94 1.81 .05 .10 
3 1.47 4.18 1.10 1. 01 .01 
4 2.71 1.85 1.18 1.17 .01 .10 
5 1.15 1.97 1.72 1. 75 .10 
6 2.21 2.31 2.98 8.85 .05 .05 .01 .01 M 
7 1. 37 2.78 2.14 1. 76 .01 .05 
8 1. 75 1.87 1. 95 1. 80 .10 .10 
9 1.00 3.24 4.89 4.15 .01 .01 .01 NM 
10 1.11 1. 35 1. 84 1. 86 .10 NM 
11 1.10 3.05 5.97 3.l3 .01 .01 .01 M 
12 17.74 1.89 12.59 16.09 .01 .10 .01 .01 NM 
13 2.04 3.75 2.38 2.66 .10 .01 .05 .05 M 
14 1.57 1.92 2.59 3.39 .10 .05 .01 M 
15 5.94 1.45 1. 65 1. 37 .01 
16 1. 90 2.03 1.44 1.56 .10 .10 
17 1.15 1.14 1.47 1. 09 
18 8.27 1.17 1. 08 2.27 .01 .05 M 
19 2.l3 1. 70 1.77 2.97 .05 .01 NM 
20 3.43 2.94 2.59 2.83 .01 .01 .05 .01 M 
21 1. 55 1. 27 1. 21 1. 60 
22 1. 03 1.10 1.72 1. 61 
23 1. 50 1.35 2.05 1. 74 .10 
24 1. 34 1.47 2.06 2.36 .10 .05 M 
25 3.30 2.05 17 .81 17.70 .01 .10 .01 .01 M 
26 1.04 1. 99 2.61 2.57 .10 .05 .05 NM 
27 1.45 6.18 1.91 1.08 .01 .10 
28 2.25 1.18 1.18 1.14 .05 
29 1. 28 2.30 1.15 1.03 .05 
30 1. 93 4.95 7.45 7.89 .10 .01 .01 .01 M 
llO 
Table XI shows the results of running t-tests and analysis of 
variances on the standard deviations of the manipulated and non-
manipulated value-laden Delphi statements for each round of the Delphi. 
The results show a significant difference existed for each round except 
the first round. 
The interpretation of the above indicates there was no signifi-
cant difference in the standard deviations during the first round, 
which was as one would expect (i.e., no manipulation had yet taken 
place). Beginning with the second round, however, the standard devi-
ation of the manipulated group was significantly different from the 
non-manipulated group. About two-thirds of the manipulated standard 
deviations were greater than the non-manipulated statements and about 
one-third were smaller. Thus, one cannot say which way statistical 
manipulation affected the standard deviations of the value-laden 
Delphi statements, only that it significantly affected them. The 
cautions indicated for the factually-based Delphi results also 
apply here. 
Comparison of Factually-based and Value-laden Delphis 
The outcome of the above results made it very difficult to com-
pare the two types of Delphis. The results for the standard deviation 
of the two types of Delphia were in direct conflict with each other. 
The results of the quartile range (factually-based Delphi) and the 
standard deviation (value-laden Delphi) were, however, consistent with 
each other; but these two measures could not be directly compared. 
The best one could do was to compare the resulting t and Z-values and 
see if they were consistent with each other. Such a comparison 
Round 
TABLE XI 
Results of Statistical Tests on Convergence-
Value-laden Delphi 
Standard Deviation 
t-test (df 58) anal. of var. 
t value t sign. at F value 
1 0.692 0.479 
2 2.192 0.05 4.805 
3 2.070 0.05 4.284 
4 2.570 0.02 6.607 
(df = 1,58) 
F sign. at 
0.999 
0.030 
0.040 
0.012 
I--' 
I--' 
I--' 
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indicated they were reasonably close to each other with the standard 
deviation (value-laden Delphi) being slightly more significant. This 
difference did not appear to be significant enough to indicate there 
was a significant difference between the two types of Delphis. 
Summary of Convergen'ce Results 
The above results indicate a cautious rejection of research 
hypotheses R4 and R5 and the acceptance of research hypothesis R6. 
While statistical manipulation did not have any significant effect 
on the standard deviation of factually-based Delphi statements, it 
did have a significant effect on the convergence of the quartile 
range. Statistical manipulation also had a significant effect on 
the convergence of value-laden Delphi statements, although nothing 
could be said as to whether it increased or decreased the conver-
gence. It dio not appear that convergence of factually-based Delphi 
statements were more or less affected by statistical manipulation 
than convergence of value-laden Delphi statements. 
STATISTICAL MANIPULATION AND STABILITY OF DELPHI STATEMENTS 
Stability as defined earlier, is a measure of the number of 
changes participants make between two consecutive rounds. It was 
hypothesized that the effects of statistical manipulation would 
increase the number of changes that occurred and thus reduce the 
stability of Delphi statements. To test the research hypotheses 
R7 - manipulation of statistical feedback will not 
reduce the stability (and therefore not require 
an extra round(s» in factually-based Delphi 
statements, 
R8 - manipulation of statistical feedback will not reduce 
the stability (and therefore not require an extra 
round(s)) in value-laden Delphi statements, and 
R9 - there will be no difference between factually-based 
and value-laden Delphi statements with respect to 
the effect manipulation of statistical feedback has 
upon stability (and therefore the number of rounds 
necessary to obtain stability), 
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it was decided to test the following research subhypotheses separately 
for both the factually-based Delphi statements and the value-laden 
Delphi statements: 
Nl - there is no difference between manipulated and non-
manipulated statements with respect to the percent 
change between rounds land 2, 
N2 - same as Nl except percent change is for rounds 2 
and 3, 
N3 - same as Nl except percent change is for rounds 3 
and 4, and 
N4 - there is no difference between manipulated and non-
manipulated statements with respect to the round 
where stability is first achieved. 
A strong acceptance of Nl through N4 would indicate a strong accept-
ance of R7 (R8). A comparison of the mean round where stability 
occurred for manipulated and non-manipulated statelnents for the 
factually-based Delphi and the value-laden Delphi will allow for 
the acceptance or rejection of the following research subhypotheses: 
N5 - there is no difference between factually-based and 
value-laden Delphi statements with respect to the 
number of rounds necessary to obtain stability and 
N6 - manipulation of statistical feedback has no effect 
on the number of rounds necessary to obtain stabil-
ity. 
The acceptance or rejection of these subhypotheses (N5-N6) will throw 
additional light on the original set of research hypotheses (R7-R9). 
(Nl, N2, and N3 are tested by li8; N4 is tested by H9; and N5 and N6 
are tested by HID through H13.) 
Factually-based Delphi Results 
To test Nl through N4, t-tests and analysis of variance were run 
on the percent change between rounds 1 and 2, rounds 2 and 3, and 
rounds 3 and 4 and on the round where 20% stability was first achieved 
(reference Table XII for data). They were also run on the round where 
15% stability was first achieved (for those who feel more comfortable 
with Scheibe, Skutsch, and Schofer's [85] estimate of where stability 
should occur). As Table XIV indicates, there was a highly significant 
difference between the statistically manipulated and non-manipulated 
Delphi statements in all cases. Thus null hypotheses Nl through N4 
were rejected at the highly significant level. These results support 
a strong rejection of the research hypothesis R7. Since in all cases, 
the mean of the statistically manipulated Delphi statements was 
greater than the mean of the non-manipulated Delphi statements, one 
must accept the alternative hypothesis that statistical manipulation 
had a highly significant destabilizing effect on factually-based 
Delphi statements. 
Value-laden Delphi Results 
The procedure used to test research subhypotheses Nl through N4 
for the value-laden Delphi statements was the same that was used for 
th9 factually-based Delphi statements. The results were also the 
same. Table XIII contains the data used in the analysis. Table XIV 
reports the results. Similar to the factually-based Delphi, there 
TABLE XII 
Stability of Manipulation - Factually-based Delphi 
20% 15% 
% Change Between Rounds Stability First Stability First Statement Manipulated Non-manipulated Reached in Round Reached in Round Number 1-2 2-3 3-4 1-2 2-3 3-4 Manip Non-Manip Manip Non-Manip 
1 0.70 0.40 0.17 0.47 0.17 0.07 4 3 5 4 2 0.57 0.20 0.20 0.47 0.30 0.17 3 4 5 5 3 0.60 0.27 0.20 0.47 0.37 0.20 4 4 5 5 4 0.67 0.33 0.23 0.47 0.20 0.13 5 3 5 4 5 0.53 0.27 0.23 0.43 0.33 0.17 5 4 5 5 6 0.40 0.23 0.10 0.53 0.23 0.23 4 5 4 5 7 0.67 0.33 0.20 0.60 0.20 0.17 4 3 5 5 8 0.67 0.40 0.33 0.33 0.23 0.13 5 4 5 4 9 0.40 0.30 0.13 0.50 0.37 0.23 4 5 4 5 10 0.57 0.50 0.20 0.23 0.13 0.20 4 3 5 3 11 0.60 0.50 0.27 0.53 0.40 0.10 5 4 5 4 12 0.70 0.47 0.33 0.43 0.30 0.07 5 4 5 4 13 0.73 0.43 0.20 0.37 0.13 0.17 4 3 5 3 14 0.33 0.20 0.30 0.20 0.10 0.13 3 2 5 3 15 0.50 0.20 0.23 0.60 0.30 0.23 3 5 5 5 16 0.57 0.23 0.20 0.47 0.30 0.17 4 4 5 5 17 0.57 0.37 0.27 0.30 0.27 0.20 5 4 5 5 18 0.50 0.37 0.20 0.47 0.23 0.23 4 5 5 5 19 0.60 0.27 0.17 0.50 0.33 0.20 4 4 5 5 20 0.53 0.37 0.33 0.27 0.17 0.20 5 3 5 5 21 0.67 0.27 0.30 0.47 0.30 0.37 5 5 5 5 22 0.67 0.23 0.30 0.37 0.23 0.13 5 4 5 4 23 0.67 0.30 0.30 0.43 0.20 0.10 5 3 5 4 24 0.33 0.33 0.07 0.03 0.17 0.07 4 2 4 2 25 0.77 0.50 0.20 0.50 0.43 0.10 4 4 5 4 26 0.43 0.47 0.23 0.33 0.23 0.17 5 4 5 5 
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TABLE XII--Continued 
20% 15% 
% Change Between Rounds Stability First Stability First 
Statement Manipulated Non-manipulated Reached in Round Reached in Round 
Number 1-2 2-3 3-4 1-2 2-3 3-4 Manip Non-Manip Manip Non-Manip 
27 0.57 0.43 0.23 0.57 0.37 0.27 5 5 5 5 
28 0.50 0.37 0.17 0.40 0.23 0.20 4 4 5 5 
29 0.47 0.30 0.10 0.43 0.20 0.13 4 3 4 4 
30 0.67 0.47 0.23 0.43 0.17 0.03 5 3 5 4 
Averages 0.57 0.34 0.22 0.42 0.25 0.17 4.33 3.77 4.87 4.37 
0" 
TABLE XIII 
StabiHty of Manipulation - Value-laden Delphi 
20% 15% 
% Change Between Rounds Stability First Stability First Statement Manipulated Non-manipulated Reached in Round Reached in Round Number 1-2 2-3 3-4 1-2 2-3 3-4 Manip Non-Manip Manip Non-Manip 
1 0.37 0.17 0.20 0.17 0.10 0.07 3 2 5 3 2 0.47 0.30 0.13 0.30 0.03 0.10 4 3 4 3 4 0.67 0.27 0.10 0.37 0.10 0.20 4 3 4 3 5 0.30 0.30 0.23 0.40 0.20 0.10 5 3 5 4 
6 0.37 0.13 0.10 0.33 0.07 0.10 3 3 3 3 
8 0.47 0.20 0.07 0.23 0.07 0.10 3 3 4 3 
9 0.57 0.33 0.20 0.27 0.10 0.10 4 3 5 3 11 0.20 0.17 0.17 0.30 0.10 0.03 2 3 5 3 12 0.53 0.33 0.30 0.27 0.20 0.13 5 3 5 4 13 0.27 0.27 0.23 0.37 0.27 0.20 5 4 5 5 15 0.47 0.33 0.27 0.27 0.30 0.23 5 5 5 5 16 0.37 0.23 0.27 0.33 0.23 0.17 5 4 5 5 18 0.33 0.27 0.13 0.17 0.20 0.10 4 2 4 4 22 0.37 0.13 0.17 0.33 0.13 0.13 3 3 3 3 23 0.13 0.30 0.27 0.27 0.23 0.17 2 4 2 5 24 0.40 0.37 0.23 0.33 0.20 0.10 5 3 5 4 27 0.43 0.43 0.13 0.20 0.20 0.13 4 2 4 4 31 0.23 0.23 0.07 0.30 0.17 0.20 4 3 4 5 32 0.43 0.03 0.13 0.30 0.13 0.23 3 3 3 3 33 0.40 0.20 0.17 0.40 0.07 0.07 3 3 5 3 34 0.53 0.23 0.17 0.30 0.13 0.17 4 3 5 3 36 0.37 0.27 0.17 0.20 0.17 0.10 4 2 5 4 38 0.50 0.20 0.13 0.27 0.23 0.07 3 4 4 4 41 0.33 0.20 0.03 0.17 0.27 0.17 3 2 4 5 42 0.53 0.20 0.10 0.43 0.20 0.10 3 3 4 4 ....... 44 0.37 0.17 0.10 0.33 0.23 0.13 3 4 4 4 ........ ""-.I 
TABLE XIII--Continued 
% Change Bet\.;r~en Rounds 
Statement Manipulated Non-manipulated 
Number 1-2 2-3 3-4 1-2 2-3 3-4 
46 0.40 0.07 0.13 0.27 0.17 0.17 
48 0.37 0.23 0.17 0.33 0.03 0.03 
49 0.40 0.23 0.20 0.43 0.23 0.13 
50 0.50 0.27 0.07 0.30 0.13 0.23 
Averages 0.40 0.24 0.16 0.30 0.16 0.13 
20% 
Stability First 
Reached in Round 
Manip Non-Manip 
3 3 
4 3 
4 4 
4 3 
3.70 3.10 
15% 
Stability First 
Reached in Round 
Manip Non-Manip 
3 5 
5 3 
5 4 
4 3 
4.27 3.80 
...... 
co 
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TABLE XIV 
Results of Statistical Tests on Stability 
Factually-based Del:ehi t-test Analysis of Variance 
t value t sign. at F value F sign. at 
Rl-R2 changes 4.902 0.001 24.038 0.001 
R2-R3 changes 3.833 0.001 14.694 0.001 
R3-R4 changes 3.071 0.01 9.429 0.004 
When 20% stability occurred 2.865 0.01 8.209 0.006 
When 15% stability occurred 3.114 0.01 9.695 0.003 
Value-laden Del:ehi t-test Analysis of Variance 
t value t sign. at F value F sign. at 
Rl-R2 changes 4.267 0.001 18.209 0.001 
R2-R3 changes 3.525 0.001 12.424 0.001 
R3-R4 changes 1. 810 0.1 3.277 0.072 
When 20% stability occurred 2.909 0.01 8.465 0.005 
When 15% stability occurred 2.214 0.05 4.900 0.029 
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was a significant difference between the statistically manipulated and 
non-manipulated Delphi statements in all cases. Thus, research sub-
hypotheses Nl through N4 were rejected. These results support a strong 
rejection of the research hypothesis R8. Since in all cases, the mean 
of the statistically manipulated Delphi statements was greater than the 
mean of the non-manipulated Delphi statements, one must accept the 
alternative hypothesis that statistical manipulation had a highly sig-
nificant destabilizing effect on value-laden Delphi statements. 
Additional Results Using the Stability Data 
It has been reported in numerous articles that the value of going 
more than two rounds is questionable and that to go beyond three rounds 
is almost surely unnecessary. The results of these Delphia, however, 
indicate there is still a considerable amount of changing of answers 
taking place. 
The average round that 20% stability took place in the non-
manipulated Delphi was 3.77 for the factually-based Delphi (see Table 
XII) and 3.10 for the value-laden Delphi (see Table XIII), which was 
considerably later than the second round. The average percent of changes 
between rounds for the factually-based non-manipulated Delphi statements 
was 25% between rounds 2 and 3 and 17% between rounds 3 and 4. This 
indicates that it would have been better to run at leaat three rounds. 
The average percent of change between rounds for the value-laden non-
manipulated Delphi statements, however, was 16% between rounds 2 and 
3 and 13% between rounds 3 and 4. This was somewhat contrary to the 
average round where 20% stability took place (3.10). This indicates 
that while some value statements achieved stability early (by round 2), 
others (almost half in this case) required at least three rounds to 
reach the desired stability (20%). 
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If the above results are proven consistent in other studies, it 
will add credibility to the use of stability in determining when to 
eliminate a Delphi statement from further consideration or in deter-
mining the optimal number of rounds to run a Delphi. 
An argument can be made that stability is irrelevant to factually-
based Delphis, that the main concern is whether there are significant 
changes in the median and quartile ranges. Table XV shows a tally of 
the number of changes in the quartiles and means of both the manipu-
lated and non-manipulated Delphis. As can be seen, there was signifi-
cant movement in the quartiles of the non-manipulated Delphi between 
rounds 2 and 3 and a lesser but still significant change between rounds 
3 and 4. The median, however, did not show a significant movement 
after round 2. This is somewhat typical of most Delphis (i.e. the 
median tends to stay stationary or only slight movement occurs after 
the second round while the quartiles converge). The question then 
becomes is it worth the additional costs (time, money, and other 
resources) to run another round to achieve a higher level of conver-
gence? 
Table XV also demonstra~es some other interesting points when 
one compares the manipulated Delphi with the non-manipulated Delphi. 
From the results of the earlier t-tests and analysis of variances on 
stability, one would expect the number of changes that occur between 
rounds to be greater for manipulated Delphi statements than for non-
manipulated. IVhile there were more changes, the additional number 
number of Delphi 
statements that 
Non- changed 
Manip. 
no change 
changed 
Manip. 
no change 
- -- -.-~-
TABLE XV 
I 
. i 
Number of Factually-Based Delphi Statements 
that Changed Between Rounds 
Lower Quartile Median Upper Quartile 
Rl-R2 R2-R3 R3-R4 Rl-R2 R2-R3 R3-R4 Rl-R2 R2-R3 R3-R4 
23 18 10 9 4 3 23 20 7 
7 12 20 21 26 27 7 10 23 
26 19 11 30 28 18 27 23 8 
4 11 19 0 2 12 3 7 22 
---- --
----- ----~ ~ .. ---- -_.-
I 
I 
i-' 
N 
N 
was not significantly greater. This was probably due to the large 
I 'J" .) 
number of changes that occurred normally under the non-manipulated con-
ditions. Therefore while the number of participants changing their 
answers were significantly larger for statistically manipulated Delphi 
statements, there was not a significantly larger number of changes in 
the quartiles between rounds. There was, however, as Table XV demon-
strates, a highly significant difference between the number of changes 
that occurred in the median. 
Comparison of Factually-based and Value-laden Delphis 
The results of running a 2-way analysis of variance on the aver-
age round where 20% and 15% stability took place are shown in Tables 
XVI and XVII (Hypotheses HIO and Hll). As can be seen from the results 
there was a significant difference in the degree of stability obtained 
between the types of Delphi as well as whether the Delphi was manipu-
lated or not. This would indicate a rejection of research subhypoth-
eses N5 and N6. Since the mean round where 20% stability (15% stabil-
ity) occurred was greater for factually-based Delphi statements than 
for value-laden Delphi statements, one must accept the alternative 
hypothesis that the factually-based Delphi statements took longer to 
reach stability than the value-laden Delphi statements, regardless 
of whether they were manipulated or not. Since the mean round where 
20% stability (15% stability) occurred was greater for statistically 
manipulated Delphi statements than for non-manipulated Delphi state-
ments, one must also accept the alternative hypothesis that statis-
tical manipulation had a significant destabilizing effect on the 
responses to the Delphi statements regardless of what type of 
TABLE XVI 
Analysis of Variance on Summarized 20% Stability Data 
20% Stability 
non-manip. manip. 
Factually-based 3.77 
Value-based 3.10 
t . 
• J 6.87 
Y.j 3.435 
Source of Variation 
Between factual & value 
Between manip. & non-manip. 
Error 
Total 
0.4225 
0.0004 
= 0.3)64 
0.0004 
1056.25 
841. 0 
4.33 
3.70 
8.03 
4.015 
SS 
0.4225 
0.3364 
0.0004 
0.7593 
sign. at 0.05 
sign. at 0.05 
.!i.!.- y. .:....l...:...-
8.10 4.05 
6.80 3.40 
14.9 
3.725 
df MS 
1 0.4225 
1 0.3364 
1 0.0004 
3 
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sign. at 
0.05 
0.05 
TABLE XVII 
Analysis of Variance on Summarized 15% Stability Data 
15% Stability 
non-manip. manip. 
Factually-based 4.37 4.87 
Value-based 3.80 4.27 
t . 
• J 8.17 9.14 
Y.j 4.085 4.57 
Source of Variation SS 
Between factually & value 0.342225 
Between manip. 
Error 
Total 
0.342225 
0.000225 
0.235225 
0.000225 
& non-manip. 0.235225 
0.000225 
0.577675 
1521.0 sign. at 0.05 
1045.444 sign. at 0.05 
tj. Yi. 
9.24 4.62 
8.07 4.035 
17.31 
4.3275 
df MS sign. 
1 0.342225 0.05 
1 0.235225 0.05 
1 0.000225 
3 
125 
at 
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statements they were. 
Table XVIII shows the results of running t-tests on the ahove 
data (Hypotheses HID through H13). The t-test results substantiate 
the results of the above analysis of variance. In addition one can 
also see that manipulated factually-based Delphi statements were the 
most unstable while the non-manipulated value-based Delphi statements 
were the most stable (even though their mean stability did not occur 
until round 3). One can also notice that the manipulated value-based 
Delphi statements had about the same stability as the non-manipulated 
factually-based Delphi statements (i.e., they were not significantly 
different). 
The results of the above analysis suggest the rejection of 
research hypothesis R9. As demonstrated there was a significant dif-
ference between factually-based Delphi statements and value-laden 
Delphi statements with respect to the effect manipulation of statis-
tical feedback had upon stability. 
Summary of Stability Results 
The above results call for the rejection of all three research 
hypotheses, R7, R8, and R9. Statistical manipulation did have a 
highly significant destabilizing effect on both types of Delphi 
statements. There also was a difference in the effects statistical 
manipulation had on the two types of Delphi statements. Manipulated 
factually-based Delphi statements were the most unstable, while non-
manipulated value-laden Delphi statements were the most stable. Non-
manipulated factually-based Delphi statements had about the same 
degree of stability as manipulated value-laden Delphi statements. 
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TABLE XVIII 
t-tests on Summarized Stability Data 
20% Stability 15% Stability 
non-manip. manip. non-manip. manip. 
- - - -factually-based Xll = 3.77 X12 = 4.33 X13 = 4.37 X14 = 4.87 
°11 = 0.844 °12 = 0.795 ° 1 3 = 0.795 °14 = 0.340 
- - - -
value-based X21 = 3.10 X22 = 3.70 X23 = 3.80 X24 = 4.27 
°21 = 0.700 °22 = 0.862 °23 = 0.792 °24 = 0.814 
since nl 30 
°6X = a 
nl + n2 S 2 + S2 2 I 
nln2 29 
t Xl - X2 df = n l + n2 -2 58 o _ 
6x 
20% Stabilit 15% Stabilit 
Xl X2 t Sign. sign. at Xl !L t at 
Xll Xl2 -2.83 0.01 X13 Xl4 -3.11 0.01 
X21 X22 -2.91 0.01 X23 X24 -2.23 0.05 
Xll 3.29 0.01 - -X21 X13 X23 2.75 0.01 
Xl 2 X22 3.14 0.01 Xl4 X24 3.66 0.001 
Xll X22 0.31 Xl3 X24 0.47 
X21 Xl2 -6.25 0.001 X23 X14 -6.69 0.001 
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Overall, value-laden Delphi statements were more stable than factually-
based Delphi statements, regardless of whether they were manipulated or 
not. If one were to use stability as a criteria for determining the 
number of rounds to run a Delphi, the results of this experiment indi-
cated running at least three rounds. 
STATISTICAL MANIPULATION AND CONFIDENCE OF DELPHI PARTICIPANTS 
It was hypothesized that statistical manipulation might have an 
effect on the confidence (as expressed by self-rating) of a partici-
pant. The following research hypothesis was thus created: 
RIO - manipulation of statistical feedback in factually-
based Delphi statements has no relationship to the 
changes in the respondents' self-rating of their 
knowledge of the subject matter for those Delphi 
statements. 
In order to gain better insights into the behavior of change in 
self-rating and to determine how manipulation of statistical feedback 
can affect this behavior, the following research sUbhypotheses were 
proposed: 
N8 - there is not a tendency for Delphi participants to 
shift their self-rating toward the middle after 
having participated in several rounds, 
N9 - there is not a tendency for participants to shift 
their self-rating less at the lower end of the self-
rating scale and more at the higher end of the scale 
on statements that have been statistically manipu-
lated than on statements that have not been statis-
tically manipulated, 
NIO - those participants who originally self-rated them-
selves low but whose answers were closely supported 
by the reported median will not have a propensity to 
increase their self-rating more than those whose 
answers were not closely supported by the median, 
and 
NIl - those participants who originally self-rated themselves 
high but whose answers rolere distant from the reported 
median will not have a propensity to decrease their 
self-ratings more than those whose answers were not as 
distant from the median. 
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It was also questioned if there was a relationship between an individ-
ual's round 1 self-rating and the amount he changed his answer. This 
was expressed as the following research subhypotheses: 
N12 - the average shift in responses between round 1 and 
round 4 for those participants in each of the se1f-
rating classifications will not decrease as the se1f-
rating classification increases, and 
N13 - the average shift in responses between round 1 and 
round 4 in each of the self-rating classifications 
for participants manipulated via statistical feed-
back will not be greater than those for non-
manipulated participants. 
(N8 and N9 are tested by HIS; NlO and NIl are tested by H16; and N12 
and N13 are tested by H17.) 
Factually-based Delphi Results 
The average difference between the round 4 self-rating and the 
round 1 self-rating of all the participants for several special cases 
can be found in Table XIX. The table also contains the standard devi-
ation and the results of two significant tests for a single mean using 
the t-distribution. The purpose of the first single mean t-test was to 
determine if the mean change in the self-rating from round 1 to round 
4 was significantly different from zero. Thus the test assumed 
that people would not or should not change their self-rating of all 
the non-manipulated Delphi statements (Hypothesis H14). The second 
test assumed that people changed their self-rating to reflect an 
increase in confidence that was gained from the greater familiarity 
TABLE XIX 
Results of Statistical Tests on the Average Differences Bet~,een Round 1 and Round 4 
Self-rating by Hanipu1ated and Non-manipulated Participants 
Hanip. Non-Manip. 
SR4-SR1 std x-Ol (olin-I) X-O.lf 71 (el v'n-1) SR4-SR1 std x-Ol (a I ,In-I) x-0.471 (aNn-I) 
Explanation Hean dev t-ca1c sign at t-ca1c sign at 
---
df ~lean dev t-ca1c sign at t-ca1c si~n at 
All data 0.20 0.94 6.525 .001 8.61 . 001 899 0.47 0.93 15.123 .001 a 
SR1 = 1 0.60 0.78 14.311 .001 3.12 001 351 0.82 0.84 19.113 .001 8.17 .001 
SRl = 2 0.20 0.79 4.550 .001 6.10 .001 319 0.44 0.86 9.136 .001 -0.63 .6 
SR1 = 3 -0.22 0.89 -3.060 .01 -9.68 .001 156 -0.09 0.78 -1. 398 .2 -8.56 .001 
SRI = 4 -0.63 1.14 -4.021 .001 -6.89 .001 51 -0.45 0.93 -3.053 .01 -6.17 .001 
SRI = 5 -1. 26 1.19 -4.609 .001 -6.16 .001 18 -0.56 1.01 -1. 644 .2 -2.89 .02 
Lower range 1 0.49 0.78 6.629 .001 0.27 .01 112 0.74 0.93 12.069 .001 4.39 .001 
Lo~.]er range 2 0.60 0.79 6.030 .001 1.30 .2 62 0.73 0.90 10.096 .001 3.60 .001 
Lower range 3 0.72 0.79 5.654 .001 1. 95 .1 38 0.72 0.87 9.359 .001 3.24 .01 
Upper range 1 -1.11 1.29 -4.554 .001 -6.37 .001 27 -1.17 1.11 -3.626 .01 -4.90 .001 
Upper range 2 
-1.39 1. 20 -4.600 .001 -6.39 .001 17 -1.00 1.10 -2.236 .1 -2.99 .05 
Upper range 3 -1.57 1. 09 -5.397 .001 -6.76 .001 13 -1.00 1.10 -2.236 .1 -2.99 .05 
Not lower range 1 0.39 0.81 11. 387 .001 -2.33 .02 558 0.60 0.84 15.472 .001 3.36 .001 
Not upper range 2 -0.60 1.12 -3.941 .001 -6.82 .001 52 -0.40 0.90 -2.870 .01 -6.26 .001 
SRI = self-rating during round 1 Upper range 1 SRI ~ 5 and AD-RI*~ 0.4 
SRI = 4 or 5 and AD-R1*~ 0.8 
Lmver range 1 SRI c 1 or 2 and AD-R1* :::;.25 
Upper range 2 SRI 5 and AD-R1*~ 0.5 
Lower range 2 SRI = 1 or 2 and AD-R1* ::;;.15 SRI 4 or 5 and AD-R1* ~ 1.0 
Lower range 3 SR1 = 1 or 2 and AD-R1* :::;.10 Upper range 3 SRI = 5 and AD-R1* ~ 0.75 
SRI = 4 or 5 and AD-R1* ~ 1. 25 
*for non-nanipu1ated statements AD-R1 is 
replaced by R3-R1 
df 
899 
384 
322 
142 
39 
8 
229 
155 
127 
11 
5 
5 
471 
42 
....... 
w 
o 
1]1 
and knowledge obtained from the thought and consideration given the 
statement through several rounds of the Delphi. The latter test also 
assumed that the mean of all the non-manipulated Delphi statements was 
representative of the overall increase in self-rating attributable to 
these statements. An analysis of this information will now be given. 
As one might expect, the mean change in the self-ratings of the 
participants for the non-manipulated Delphi statements was greater 
than the mean change for the manipulated statements. Both cases were 
significantly different from zero. This indicates that as Delphi par-
ticipants were forced to think about each statement and as they saw 
how others reacted to the statement, they increased both their base of 
knowledge relative to that statement and their familiarity with that 
statement. Thus when they were asked to self-rate themselves during 
a later round, they felt more confident in their ability to respond. 
This is supportive of the idea that the Delphi can be used as an 
information dissemination device as well as an info!"tnation collec-
tion device. 7 The significantly lower mean change in the manipulated 
statements indicates that w'hile the participants felt more confident 
in their ability to respond as a result of the above reasons, their 
confidence was undermined by the problem that the statistical feed-
back did not agree with what they anticipated. 
While the above lends support to the rejection of research 
hypothesis RIO, it presents a summary view. More can be learned 
if one subdivides the self-rating changes according to how the 
7This directly supports the results of Ludlow's study [57] and 
is suggested by Linstone and Turoff in their definition of Delphi as 
a "conununication" tool f56]. 
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participants originally self-rated themselves. ~fuen one studies the 
means presented in the second through the sixth rows (SRl=l through 
SRl~5) of Table XIX, one sees that those who originally self-rated 
themselves low increased their self-rating in later rounds and those 
who originally self-rated themselves high decreased their self-rating 
during later rounds. (In the case of the manipulated participants, 
the mean of the self-rating changes appears to be almost a linear 
function of the first round self-rating.) The results of the analy-
sis of variance presented in Table XX verified there was a highly 
significant difference between the round I self-ratings with respect 
to how much change occurred. The results of the analysis of variance 
also showed the change depended upon whether the participant was 
manipulated or not. In this case the manipulated participants did 
not change their self-ratings as much at the lower end of the scale 
but changed them more at the higher end of the scale. 
The above is strong evidence to reject research subhypotheses 
N8 and N9. This would indicate that there was a significant tendency 
for Delphi participants to shift their self-ratings during later 
rounds toward the middle. That is, those who originally self-rated 
themselves low increased their self-rating during later rounds; and 
those who originally self-rated themselves high decreased their self-
rating during later rounds. The further a participant's original 
self-rating was from the middle, the greater was his tendency to 
move toward the middle. if,hile statistically manipulated participants 
who originally self-rated themselves low significantly increased 
their self-rating during later rounds, they did not increase it as 
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TABLE XX 
Analysis of Variance to Test the Significance of the Shift of 
Self-rating Towards the Middle in Later Rounds 
SR4-5RI Mean 
non-mani!.'! maniE ti. 
SRI "" 1 0.82 0.60 1.42 
SRI = 2 0.44 0.20 0.64 
SRI al 3 -0.09 -0.22 -0.31 
SRI c: 4 -0.45 -0.63 -1. 08 
SRI '" 5 -0.56 -1.26 -1.82 
t.j 0.16 -1.31 -1.15 
'n' " J.J 0.032 -0.262 
Source of Variation 58 
Between SRI ratings 3.3682 
Between manip & non-manip 0.21609 
Error 0.10656 
Total 3.69085 
F1,4 = 0.21609 ~ B.11 sign at 0.05 0.02664 
F4,4 = 0.84205 = 31.61 sign at 0.01 
0.02664 
1.42 0.64 -0.31 -1. 08 -1. 82 
1.42 
0.64 0.78 
--0.31 1. 73 0.95 
-1.08 2.50 1. 72 0.77 
-1.82 3.24 2.46 1. 51 .74 
* LSD.90 = 2 (0.02664) (4.54) co .348 -
2 
** LSD.95 ::0 2 (0.02664) (7.71) <= .453 
-
2 
Yi. 
0.71 
0.32 
-0.155 
-0.54 
-0.91 
-0.115 
df MS sign at 
---
4 0.84205 0.01 
1 0.21609 0.05 
4 0.02664 
9 
all combinations of rows are 
significantly different from 
each other at 0.01 except 
SR1=4 and SR1=5 which are 
significantly different from 
each other at 0.05 
*** LSD.99 ::: 2 (0.02664)(21.20) ~ .752 -2 
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much as non-manipulated participants. The opposite was true for those 
who originally self-rated themselves high. The statistically manipu-
lated participants who originally self-rated themselves high decreased 
their self-rating during later rounds by a significantly greater amount 
than the non-manipulated participants. This signified an overall 
decrease in the confidence of the participants who were statistically 
manipulated regardless of their original self-rating. The rejection 
of research subhypotheses N8 and N9 gives more credence to and expla-" 
nation behind, the rejection of research hypothesis RIO. 
The last eight rows of Table XIX and XXI address themselves to 
the changes that occurred in self-rating for those participants who 
originally self-rated themselves low (lor 2) but whose initial 
response was quite close to the median reported during round 4 (low 
ranges 1, 2, and 3) and those participants who originally self-rated 
themselves high (4 or 5) but whose initial response was quite distant 
from the median reported during round 4 (upper ranges 1» 2, and 3). 
It was hypothesized that the former participants would increase their 
self-rating more than other participants who self-rated themselves 
low since the falsified median would act in a reinforcing manner, 
making them feel as though they knew more than they thought. It was 
also hypothesized the latter would show a tendency to reduce their 
self-rating more than other participants who self-rated themselves 
high, since the considerably different median would act to undercut 
their confidence in their ability to respond to the statement. 
Table XX!I shows there was a significant difference between 
the non-manipulated participants who originally self-rated themselves 
TABLE XXI 
Significance of Differences Between Means of Self-rating Between Round 1 and Round 4 for 
Manipulated and Non-manipulated Participants (reference Table XIX). 
SR4-SRI mean std. dev. n 
non-manip manip non-manip manip -~on-manip m~niQ 0. df LIX t 
-
All data 0.47 0.20 0.93 0.94 900 900 .0441 6.12 1798 
SRI = 1 0.82 0.60 0.84 0.78 385 352 .0600 3.67 735 
SRI = 2 0.44 0.20 0.86 0.79 323 320 .0652 3.68 641 
SRI = 3 -0.09 -0.22 0.78 0.89 143 157 .0974 1.34 298 
SRI c: 4 -0.45 -0.63 0.93 1.14 40 52 .2241 .80 90 
SRI = 5 -0.56 -1.26 1.01 1.19 9 19 .477 1.47 26 
Lower range 1 0.74 0.49 0.93 0.78 230 113 .1018 2.46 341 
Lower range 2 0.73 0.60 0.90 0.79 156 63 .1304 1.00 217 
Lower range 3 0.72 0.72 0.87 0.79 128 39 .1568 0 165 
Upper range 1 -1.17 -1.11 1.11 1. 29 12 28 .4385 -0.14 38 
Upper range 2 -1. 00 -1. 39 1.10 1.20 6 18 .5789 0.67 22 
Upper range 3 -1.00 -1. 57 1.10 1. 09 6 14 .5622 1.01 18 
Not Lower range 1 0.60 0.39 0.84 0.81 472 559 .0516 4.07 1029 
Not Upper range 2 -0.40 -0.60 0.90 1.12 43 53 .2131 0.94 94 
I~ 2 'r \ '.i,'IX nIsI + n2s 2 <-. i nl + n2\ t = x~ - X" ! -- ) .J. /.. 
\ ill -:- D2 2 / \ nln2 / 3, 
L'X 
sign. at 
0.001 
0.001 
0.001 
0.2 
0.5 
0.2 
0.02 
0.4 
1.0 
0.9 
0.6 
0.3 
0.001 
0.4 
'-' 
VI 
TABLE XXII 
Significance of Differenc(~s Between Means of Self-l~ating Change for Those in Lower 
Range 1 and Those Not in Lower Range 1 
SR4-SRl mean std. dev. n 
lower not lower lower not lower lower not lower 
°t,x range 1 range 1 range 1 range 1 range 1 range 1 t df 
non-manip 0.74 0.60 0.93 0.84 230 472 .0701 2.00 700 
manip 0.49 0.39 0.78 0.81 113 559 .0832 1. 20 670 
sign. 
at 
0.05 
0.3 
'-' 
w 
0' 
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low but whose responses were closely supported by the reported median 
and the non-manipulated participants who originally self-rated them-
selves low but whose responses were not closely supported by the 
reported median. This relationship was not significant for the 
manipulated participants. Table XXIII shows the opposite was true 
for the upper range figures. There was a significant difference 
between the manipulated participants who originally self-rated them-
selves high but whose responses were distant from the reported median 
and the manipulated participants who originally self-rated themselves 
high but whose responses were not distant from the reported median. 
This relationship was not significant for the non-manipulated partic-
ipants. Had the sample size of the non-manipulated upper range 2 
been larger, the results might have been different. This is illus-
trated by the comparison of the data for upper range I where a sig-
nificant result was found for the non-manipulated participants. The 
interpretation of the results thus becomes difficult due to the 
inherent contradictions. Therefore, the results for research sub-
hypotheses NIO and NIl are inclusive. The distance between a par-
ticipant's original estimate and the median reported to him mayor 
may not contribute significantly to the change in his self-rating. 
Table XXIV presents the results of a two-way analysis of vari-
ance run on the mean change of the responses (round 4 answer minus 
round 1 answer) for each self-rating category, according to whether 
the participant was manipulated or not. The results indicate the 
self-rating category had a highly significant (a = 0.01) effect on 
the amount of change in the responses. With the exception of the 
TABLE XXIII 
Significance of Differences Between Means of Self-rating Change for Those in Upper 
Range 2 and Those Not in Upper Range 2 
SR4-SRl mean std. dev. n 
upper not upper upper not upper upper not upper 
°llx range __ 2 _range 2 range 2 range 2 range 2 range 2 t 
non-manip -1.00 ~0.40 1.10 0.90 6 43 .4124 -1.45 
manip -1.39 -0.60 1. 20 1.12 18 53 .3157 2.50 
non-manip 
(upper -1.17 -0.32 1.11 0.86 12 40 .3115 -2.73 
range 1) 
df 
47 
69 
50 
sign. 
at 
0.2 
0.02 
0.01 
~ 
Q:l 
119 
TABLE XXIV 
Analysis of Variance to Test the Significance of the Mean Change 
in Answers 
R4-R1 mean 
non-manip manip ti. 
SRI "" 1 0.64 1. 01 1. 65 
SRI "" 2 0.47 0.85 1.32 
SRI "" 3 0.41 0.59 1. 00 
SRI '" 4 0.35 0.54 0.89 
SRI "" 5 0.11 0.38 0.49 
t . 
• J 1. 98 3.37 5.35 
Y.j 0.396 0.674 
Source of Variation 88 
Between SRI ratings 0.3863 
Between manip & non-manip 0.19321 
Error 0.01814 
Total 0.59765 
F1,4 ... 0.193 = 38 6 0.005 • sign at 0.01 
0.097 = 19.4 sign at 0.01 
0.005 
0.825 0.66 0.50 0.445 
0.825 
0.66 0.165* 
0.50 0.325*** 0.16* 
0.445 0.38*** 0.215** 0.055 
yi, 
0.8L:;; 
0.66 
0.50 
0.445 
0.245 
.535 
df MS sign at 
4 0.097 0.01 
1 0.193 0.01 
4 0.005 
9 
0.245 all combinations of 
rows are signifi-
cant1y different 
from each other at 
least at the 0.1 
0.245 0.58*** 0.415*** 0.255** 0.200** significance level 
*L8D.90 :c 
**LSD.95 = 
~(. 005) (4.54) 
2 
.3.(.005) (7.71) 
2 
with the exception 
of rows 3 and 4 
= 0.151 ***LSD.99 = ~(.005)(21.20) = 0.326 
2 
= 0.196 
combinations of rows 3 and 4, all combinations of rows were signifi-
cantly different from each other at least at the 0.1 significance 
level. The results also indicate there was a highly significant (a~ 
0.01) difference between whether the participant was manipulated or 
not. However, looking at Table XXV one notices this highly signifi-
cant difference holds only for a low self-rating (SR=l or 2). The 
middle self-rating (SR1=3) was significant at the a~ 0.01 level. 
There was not a significant difference for those who self-rated 
themselves high even though the relative difference between the 
manipulated and non-manipulated participants was as great or 
greater than the low self-raters. Had there been more partici-
pants in this category, the results might have been different. 
The results of Tables XXIV and XXV indicate the rejection of 
research subhypothesis N12 and the qualified rejection of research 
subhypothesis N13. The higher a participant self-rated himself, 
th~ less likely he was to change his response. This was true for 
both non-manipulated and manipulated participants. In further sup-
port of the rejection of research hypothesis RIO, manipulated par-
ticipants changed their responses by a significantly greater amount 
than non-manipulated participants, although this was primarily true 
for those who did not self-rate themselves high. 
Summary of Confidence Results 
The results of the above statistical tests and the implica-
tions of the resulting acceptance or rejection of the research sub-
hypotheses N8 through Nl3 strongly support the rejection of research 
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TABLE XXIJ 
Significance of Differences Between Heans of Change in Ans~.,ers for Manipulated and 
Non-manipulated Participants Depending on Their Round 1 Self-rating 
R4-Rl mean std. dev. n 
non-manip manip non-manip manip non-manip manip °llx t df 
SRl .. 1 .64 1. 01 1.05 1. 34 385 352 .0884 -4.18 735 
SRl = 2 .47 .85 0.77 1. 21 323 320 .0800 -4.75 641 
SRl ... 3 .41 .59 0.79 .82 143 157 .0935 -1. 93 298 
SR1 = 4 .35 .54 0.64 .92 40 52 .1723 -1.10 90 
SRl ... 5 .11 .38 0.19 .93 9 19 .3249 -0.83 26 
sign. at 
.001 
.001 
.1 
.3 
.5 
I-' 
-I:'-
I-' 
hypothesis RIO, indicating manipulation of statistical feedback does 
tend to affect the confidence and, as a result, the response of a 
participant. 
SUMMARY OF RESULTS 
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Figure 3 provides a brief synopsis of the results. It was writ-
ten to closely follow the design of Figure 2 at the beginning of 
Chapter III. 
START 
I 
I SUCCESS I 
1 
73% success in moving median 
75% or more of desired distance 
for both types of Delphi in 4 
rounds 
I 
HI success is enhanced by running 
additional rounds 
I 
there was a low to medium correlation 
HZ between success of statistical manip-
ulation and amount participants 
changed their answers 
I 
there was a low to medium correlation 
H3 between success of statistical manip-
ulation and amount administrator 
desired to change results 
I 
the medians (indexes) of manipulated 
H4 statements were moved to a signif-
icantly different place than non-manip-
ulated statements 
I 
the desired change was significantly 
H5 different from the change that would 
have normally occurred 
I 
there is no significant difference 
H6 between FBDS* and VLDS** with respect 
to manipulation via statistical feedback 
I 
~ 
*FBDS = factually-based Delphi statement 
**VLDS = value-laden Delphi statement 
Figure 3. Flowchart of the results of the statistical tests. 
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~ 144 
I CONVERGENCE I 
I 
there is no significant difference 
H7a between standardized a of manipulated FBDS and standardized a of non-manip-
ulated VLDS 
I 
there is a significant difference (0.= 0.1) 
H7b between quartile range of manipulated FBDS 
and quartile range of non-manipulated FBDS 
I 
there is not a significant difference 
H7d between variances of manipulated FBDS and 
variances of non-manipulated FBDS 
I 
there is a significant difference between 
H7c a of manipulated VLDS and a of non-manip-
ulated VLDS 
I I STABILITY 1 
I 
statistical manipulation has a significant 
H8 and H9 destabilizing effect on FBDS and VLDS with 
respect to either the percent change that 
occurs between two rounds or the round 
where 20%(15%) stability first occurs 
1 
there is a significant difference between 
FBDS and VLDS with respect to the round 
HIO where 20%(15%) stability first occurs 
f most stable least sta~lel 
non-manip. manip. & non-manip. manl-p. 
VLDS VLDS FBDS FBDS 
I 
~ 
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cp 
I CONFIDENCE I 
I 
the mean change in self-ratings of participants 
H14 for non-manipulated Delphi statements> mean 
change for manipulated statements and both cases 
were> zero 
I 
there is tendency for Delphi participants to 
shift their self-ratings towards the middle; 
however, in all cases, the shifts for partici-
HIS pants who respond to manipulated Delphi state-
ments is less at the lower self-ratings and 
greater at the higher self-ratings, indicating 
statistical manipulation undermines the 
confidence of participants 
I 
the distance between a participant's original 
H16 estimate and the median reported back to him 
mayor may not contribute significantly to the 
change in his self-ratings. The results were 
inconclusive. 
I 
the higher one self-rates himself the less 
likely he will change his response,and manip-
H17 ulated participants will change their responses 
by a significantly greater amount than non-
manipulated participants (although this is 
primarily true for those who do not self-rate 
themselves high.) 
I 
DONE 
CHAPTER V 
CONCLUSIONS AND EXTENSIONS 
The purpose of this research was to investigate empirically the 
statistical manipulation of factually-based and value-laden Delphi 
statements to see if it was possible to achieve a particular desired 
point and to explore the effects such manipulation had upon the con-
vergence and stability of the responses to Delphi statements. The 
effects of statistical manipulation upon the confidence of the Delphi 
participant (as measured by self-rating) was also explored. 
The significance of the problem is evident in the increased use 
of the Delphi technique in providing input to policy decision making 
bodies in government, defense, business, education, etc. and the 
increased concern expressed in the literature about the possibilities 
of manipulation. 
CONCLUSIONS 
The results of the research with respect to the original ten 
research hypotheses proposed can be summarized as follows: 
Success: Rl and R2 were rejected while R3 was accepted. Sta-
tistical manipulation did cause a highly significant shift in the 
answers of participants and a high degree of success existed in 
obtaining a desired value. This success was enhanced by running 
additional rounds. The above was true for both factually-based 
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and value-laden Delphi statements. There was, however, no significant 
difference between the statistical manipulability of factually-based 
and value-laden Delphi statements. 
Convergence: R4 and R5 were rejected and R6 was accepted. While 
statistical manipulation did not have any significant effect on the 
standard deviation of factually-based Delphi statements, it did have 
a significant effect on the convergence of the quartile range. Sta-
tistical manipulation also had a significant effect on the convergence 
of value-laden Delphi statements, although nothing can be said as to 
whether it increased or decreased the convergence. It did not appear 
that convergence of factually-based Delphi statements was more or less 
affected by statistical manipulation than convergence of value-laden 
Delphi statements. 
Stability: All three research hypotheses (R7, R8, and R9) were 
rejected. Statistical manipulation did have a highly significant 
destabilizing effect on both types of Delphi statements. There also 
was a difference in the effects statistical manipulation had on the 
two types of Delphi statements. Manipulated factually-based Delphi 
statements were the most unstable, while non-manipulated value-laden 
Delphi statements were the most stable. Non-manipulated factually-
based Delphi statements had about the same degree of stability as 
manipulated value-laden Delphi statements. Overall, value-laden 
Delphi statements were more stable than factually-based Delphi 
statements, regardless of whether they were manipulated or not. 
If one were to use stability as a criteria for determining the 
number of rounds to run a Delphi, the results of this experiment 
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indicated running at least three rounds. 
Confidence: RIO was rejected. There was a significant tendency 
for Delphi participants to shift their self-rating during later rounds 
toward the middle. While statistically manipulated participants who 
originally self-rated themselves low significantly increased their 
self-rating during later rounds, they did not increase it as much as 
non-manipulated participants. The opposite was true for those who 
originally self-rated themselves high. The statistically manipulated 
participants who originally self-rated themselves high decreased their 
self-rating during later rounds by a significantly greater amount than 
the non-manipulated participants. This signified an overall decrease 
in the confidence of the participants who were statistically manip-
ulated, regardless of their original self-rating. The distance 
between a participant's original estimate and the median reported 
back to him mayor may not contribute significantly to the change 
in his self-rating. The results were inconsistent. The higher a 
participant self-rated himself the less likely he was to change his 
response. This was true for both non-manipulated and manipulated 
participants. Manipulated participants, however, changed their 
responses by a significantly greater amount than non-manipulated 
participants, although this was primarily true for those who did 
not self-rate themselves high. 
RECOMMENDATIONS FOR AVOIDING STATISTICAL }~IPULATION 
Th~ probity of the results of a Delphi must ultimately rely 
upon the integrity of those who have administered the Delphi. 
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The more impervious a tool is to fraudulent misuse the less one has 
to worry about such actions. But because fraudulent misuse can 
occur does not lessen the value of the procedure, for the same is 
true for most tools. If one were to discard a tool because it could 
be misused through either fraudulent intent or ignorance, one would 
have to throwaway such valuable tools as statistics, linear pro-
gramming and other operations research tools, economics, engineer-
ing, and most of the tools of other disciplines. The fundamental 
problem of misuse of these techniques lies not in that it may hap-
pen but in why it may happen. 
Perhaps the most fundamental recommendation in avoiding any form 
of manipulation of a Delphi is that the administrators of a Delphi 
should have no vested interest in the results of the Delphi. If an 
administrator has a vested interest, he belongs on the panel, not as 
an administrator. If one choses a consultant whose livelihood depends 
upon developing and administering procedures such as Delphis, it is 
unlikely that he will risk his reputation and the reputation of one 
of his primary tools for the whim or desires of a client. It is, 
therefore, recommended that as an initial protection against manip-
ulation one hire a reputable consultant who has experience in design-
ing and administering Delphis. 
When manipulating a Delphi statement via statistical feedback, 
the biggest adjustment of the statistical feedback usually is made 
to the first round statistics. It is like straightening out a 
clothes hanger. If one does not bend it to at least the straight 
position, it will not end up straight. If one bends it to exactly 
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the straight position and lets it go, it will spring back to a posi-
tion somewhere between its original position and the straight position. 
What one must do is bend it just enough beyond the straight position 
so that when it springs back it will be straight. The key is knowing 
just how much to bend it beyond where one wants it. While this large 
adjustment at the beginning is necessary to accomplish the desired 
manipulation, it can also result in some early warning signals. 
Discrepancies in factually-based Delphi statements are not 
easily detectable due to the form of statistical feedback (quartiles 
and medians). However. if the frequency distribution of the previous 
round is used as the statistical feedback for a value-laden Delphi, 
the corrupt administrator may run into several problems unless he is 
careful. These problems in turn can warn the alert participant that 
there may be discrepancies in the statistical feedback he is receiv-
ing. In trying to force answers to the desired results, he may leave 
blank a category where some participants have voted. The absence of 
a tally of their vote should quickly warn the participants. During 
the first round, he may also leave just a few people (1, 2, or 3) in 
an extreme category where there originally were several people (e.g. 
8 or 9). The administrator will then experience trouble during later 
rounds when there is movement out of this extreme category. If he 
does not reduce the tally in the category in the next round of feed-
back, the people who moved might become suspicious. If he does 
reduce the tally he may run out of people or end up with only one 
person left in that category at the end of the Delphi. If there 
was more than one person left and the tally showed only one person, 
the administrator exposes himself to a high risk situation of being 
exposed if the respondents begin discussing the Delphi with each 
other. Radical changes in later rounds (in particular the final 
results) may be a telltale sign of manipulation (i.e. an attempt to 
report the final tally to avoid the above problem). 
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The above naturally leads us to another measure that could 
expose manipulation if it took place. An administrator would be 
considerably more reluctant to use statistical manipulation if he 
knew the participants would be actively discussing the results with 
each other (either formally or informally). Such a meeting(s) could 
also have other useful benefits, but it may destroy some of the 
anonymity desired. 
The success of statistical manipulation tends to be enhanced by 
additional rounds. Limiting the rounds where statistical feedback 
is returned to two or three rounds would thus reduce some of the 
success that could be achieved; however, the desired stability and/ 
or convergence may not be achieved. 
As will be discussed in the next section, inclusion of narrative 
feedback mayor may not enhance the ability of the administrator to 
manipulate Delphi statements. 
One last method one could use to try to determine if manipula-
tion has taken place is to audit the results. One possible way to 
do this would be to have a disinterested third party request the 
participants to recast their final votes on several statements (a 
small percent of the total statements) that appear to be in question. 
This recasted vote distribution could then be compared with the 
reported distribution. The candidate statements for investigation 
could be chosen by selecting those statements whose results are 
counter-intuitive and/or whose stability is low. Running such an 
audit, however, may have the effect of compromising anonymity and/ 
or destroying the creditability of the results and must be handled 
very delicately. 
EXTENSIONS 
As stated in the very beginning of this report, this research 
is not the final word on the topic of manipulation of the Delphi 
technique or, for that matter, the broader topic of the misuse of 
the Delphi technique. To try to test all the ramifications of 
manipulation would have been over ambitious for anyone. It has 
been shown, however, that a group of individuals participating in 
a Delphi have been manipulated to produce significant changes in 
their responses. This in itself is reason enough to point to the 
need for further research in this area. Suggestions pertaining to 
the direction this research can take will now be discussed. 
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One obvious change in the normal Delphi procedure in the experi-
ment was the elimination of narrative feedback. The major reason for 
this was to eliminate any possible influence from another primary 
form of manipulation, the language used in narrative feedback. That 
is, it is possible to add certain levels of bias and ambiguity when 
synthesizing the individual dissenting opinion into the generic dis-
senting statements that make up narrative feedback. (The same form 
of manipulation can also be applied to the original wording of the 
of the statement itself.) Murray Turoff in personal correspondence 
agrees that while such a form of manipulation may be successful, 
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the risk of discovery or of dissension of the participants increases 
greatly. This results from the fact that it would be obvious to a 
participant if his argument was not included or was worded in such 
a manner as not to convey the intent desired. However, while manip-
ulation of narrative feedback increases the risk of discovery or of 
dissension of the participants, this risk does not preclude the pos-
sibility of manipulation of narrative feedback being a successful 
form of manipulation. 
The implications of narrative feedback on this research and on 
the question of manipulability suggests three possible extensions of 
this work. First it would be interesting to see how the inclusion 
of non-manipulated narrative feedback would affect the success of 
statistical manipulation. To do this one could replicate the above 
experiments but include the provision for, and encourage the use of, 
narrative feedback. 
A second possible extension would be to test the success of 
manipulating Delphi statements only through the use of manipulated 
narrative feedback (i.e. the statistical feedback would not be 
manipulated). One can explore this extension with three experiments. 
The first experiment would test to see if arguments representing the 
desired viewpoint could be presented well enough to overcome argu-
ments supplied by the participants that are counter to the desired 
viewpoint. This would involve allowing the unsupportive arguments 
to appear in the narrative feedback in a form that would be 
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commensurate to a valid Delphi. However, it would also permit one 
to interject additional carefully worded narrative feedback state-
ments which express arguments for the desired position. This tech-
nique of manipulation tends to be a little more subtle and has the 
least risk associated with it. The question being investigated here 
is can the administrator through the interjection of additional nar-
rative feedback significantly influence the results of a Delphi 
statement? 
The second experiment would involve only allowing arguments that 
are supportive of the desired viewpoint to appear in the narrativ~ 
feedback. This means that feedback supplied by the participants 
that are counter to the desired viewpoint would not be allowed in 
the narrative feedback. As in the first experiment, the administrator 
could interject fabricated arguments supporting his point of view. 
This form of manipulation would have a high degree of risk asso-
ciated with it since it should be clearly visible to the partici-
pants that their arguments are being ignored and only arguments 
counter to their opinion are being registered. Thus the question 
being asked in this case is will the participants rebel when they 
experience such discrepancies occurring in a Delphi or will they 
submit to the pressures and allow themselves to be manipulated? If 
they do rebel, how far can they be pushed before they rebel and what 
forms will their rebellion take? 
While the first experiment tested the one extreme of allowing 
unsupportive arguments from the participants to appear in a valid 
form and the second experiment tested the other extreme of not 
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allowing them to appear at all, the third experiment tests the gray 
area in between the two extremes. This experiment would involve 
fabricating and interjecting many arguments in favor of the desired 
viewpoint and combining all the unsupportive arguments from the par-
ticipants into a few statements that are carefully worded to include 
the ideas expressed but to express them in a somewhat bland or 
unforceful manner. To accomplish this, one would have to have a 
command of the English language and to be aware of the feelings 
expressed by each word. A background in linguistics, psychology, 
and sociology would be useful. The risk in this experiment is some-
what compromised. All of the arguments expressed are included, but 
the unsupportive ones are combined into a few watered down state-
ments. Thus the participants may be upset that their arguments do 
not contain the strength they meant them to have, but they can at 
least see their arguments are included in the narrative feedback. 
To run only one of the three experiments in the second extension 
would be to only answer part of the questions posed. To be able to 
synergistically view the problem of manipulation through the use of 
manipulated narrative feedback, one should run all three experiments 
and investigate the difference in their results. 
The third extension involving narrative feedback would be to 
use a combination of both statistical and narrative feedback to 
manipulate to the desired answer. The suggested way to approach 
this extension would be to replicate the three experiments discussed 
for the second extension but include the use of manipulated statis-
tical feedback. Thus one would not only be able to compare the 
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results amongst the three experiments but also between the two ext en-
sions. One would expect the success to be greater when the two forms 
of manipulation are used in combination. If this is true, by using 
the strength of both one could reduce the risk of discovery by not 
having to use one procedure as extensively as one would if he only 
used one method. It is conceivable, however, that one could get into 
trouble if one is not careful of avoiding conflicting situations 
between the narrative and statistical feedback. 
The above three extensions, if written in the form of research 
hypotheses, would take on the following form: 
El - the inclusion of non-manipulated narrative feedback 
would not significantly reduce the success achieved 
through manipulated statistical feedback, 
E2 - the administrator through interjection of additional 
fabricated narrative feedback cannot significantly 
influence the results of a Delphi statement, 
E3 - the administrator cannot significantly manipulate 
Delphi statements by including only supportive 
arguments in the narrative feedback (i.e. not 
include any arguments supplied by the participants 
that do not support the desired viewpoint and allow-
ing the interjection of fabricated arguments by the 
administrator), 
E4 - Corollary to E3 - the Delphi participants will not 
rebel when they experience the discrepancies occur-
ring as a result of E3 (i.e. they will submit to the 
pressures and allow themselves to be manipulated), 
ES - the administrator cannot significantly manipulate 
Delphi statements by including additional fabricated 
supportive arguments in the narrative feedback and by 
combining the unsupportive statements of the partici-
pants into a few somewhat bland and unforceful argu-
ments in the narrative feedback, 
E6 - the administrator through the use of statistical manip-
ulation and the interjection of additional fabricated 
narrative feedback cannot significantly influence the 
results of a Delphi statement (this assumes the proper 
inclusion of unsupportive narrative feedback), 
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the administrator cannot significantly manipulate Delphi 
statements by the use of statistical manipulation and by 
the inclusion of only supportive arguments in the nar-
rative feedback (i.e. not include any arguments supplied 
the the participants that do not support the desired view-
point and allowing the interjection of fabricated argu-
ments by the administrator), 
Corollary to E7 - the Delphi participants will not rebel 
when they experience the discrepancies occurring as a 
result of E7 (i.e. they will submit to the pressures and 
allow themselves to be manipulated), and 
the administrator cannot significantly manipulate Delphi 
statements by using statistical manipulation, by includ-
ing additional fabricated supportive arguments in the 
narrative feedback, and by combining the unsupportive 
arguments of the participants into a few somewhat bland 
and unforceful arguments in the narrative feedback. 
Each of the above hypotheses can be further specified to investigate 
factually-based Delphi statements and value-laden Delphi statements 
separately and then into investigating the differences between the 
two types of Delphi statements. Specifying the hypotheses in this 
manner would follow the same procedure used in this research. 
There are many other factors that mayor may not influence the 
manipulation of a Delphi. Many of these were discussed in the review 
of the literature (Chapter II) and are presented in a summarized form 
in Figures 4 through 6. Each of these factors represent a potential 
extension of this research, although some are more important than 
others. This taxonomy does not exhaust the universe of potential 
factors. As time progresses and more people view the subject, many 
additional parameters will be added. This initial set of factors, how-
ever, will be a useful and necessary tool in the analysis of the subject. 
Susceptibility to 
manipulation 
Form of 
manipulation 
Participants See Figure 5 
~AmbigUity contained in statement Delphi statements ~value-laden Subject matter ~ __________________ _ 
Factually-based 
Time = Bet~een Delphi 
- DUrl.ng Delphi 
Panel balance 
Wording of Delphi statements 
Wording of narrative feedback 
Statistical feedback See Figure 6 
Misrepresentation of final 
results 
Desired results 
manipulation 
Point _ Normal 
of < Uniform Distribution Bimodal 
Figure 4. Factors that may determine the degree of manipulability of Delphi statements. 
I-' 
LIt 
co 
6 
Knowledge 
Size of panel 
Conscientiousness 
Bias of individual 
Participants 
Dogmatism 
Number of Delphis participated in 
Other psychological and sociological factors 
Figure 5. Factors that may determine the susceptibility of participants to be manipulated. 
I-' 
Lrt 
~ 
Hhich rounds manipulated ~ 1 2 3 1 ex 2 2 & 3 all 
~ 1/3, 1/3, 1/3 
<
Small steps ~ 
Increments of manipulation ---------- 1/2, 1/2, hold 
Large step and hold 
Amount manipulated by 
Small ~ Medium 
Large 
Statistical Feedback ~ Tightness of range ~ Small range 
Large range 
Smaller numbers 
Direction of manipulation towards<: 
Larger numbers 
~True Nanipulate towards Beyond true 
False 
Obvious 
Demonstration of r·elative < 
position of individual respondent Obscure 
Figure 6. Factors that may determine the effectiveness of statistical feedback in manipulation. 
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GLOSSARY 
The following is a limited glossary. It is intended to define some 
of the terms used in this thesis that may be unfamiliar to the reader. 
Where a term is adequately defined or elaborated in the text, a 
reference to the appropriate page is made in lieu of a definition. 
administrator: one who administers a Delphi 
almanac Delphi: see page 49 
anonymous response: see page 4 
confidence: how assured a person is that his response is correct, see 
page 70 
convergence: see page 64 
Delphi: see page 3 
desired value - the value (median or index) one is attempting to achieve 
through manipulation of statistical feedback 
dogmatism: how authoritative, positive, or arrogant one is in his 
assertion of opinions 
factually-based Delphi: see page 49 
iterative and controlled feedback: see page 4 
participant: one who participates in a Delphi as a panel member 
policy Delphi: see page 50 
pull of the median: see page 30 
pull of the true: see page 30 
response: an individual participant's reply for a particular round 
of Delphi 
round: an iteration of a Delphi (what is involved in a particular 
round of a Delphi depends on the Delphi in question) 
stability: see page 66 
statistical group response: see page 4 
value-laden Delphi: see page 49 
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APPENDIX A 
FACTUALLY-BASED DELPHI USED IN THIS EXPERIMENT 
Self-
CtinJ 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
ALMANAC DLLI'HI 
last 4 
There werc primary USAF 
training centers in 1974. 
2. The total amount spent for book 
reimbursements for this program 
(GFAFB AFIT program) from July 1, 
1975 to April 1, 1976 was 
(dollars) . 
3. The 1970 U.S. Census reported East 
Grand I'orks as having population of 
4. There were students enrolled 
in the schools located on GFAFB on Sept. 
30, 1974. (Public Schools) 
5. The total number of GFAFB AFIT students 
who registered for courses in Term 
76-1 (last-term) was 
6. The altitude of Grand Forks is 
(feet). 
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digits of Soc. Sec.fl 
STATISTICAL J'LELJB!iJ:1~ 
UJ.!J.!c>r 
uilrLj] e 
"-----'---'-----~ 
7. The launch weight of a Titan II (official 
configuration) is (pounds}. 
8. There were bomber and tanker ] 
9. 
10. 
n. 
squadrons in the USAF in February 1974. 
Thcre were telepone numbers in Grand I 
Forks in March, 19'/6 (this does noL includeJ. ____ L-___ L... ___ -'-
extensions, Centrex phone systems-re.~., 
University of North Dakota and GfAfB), East 
Grand Forks, or GFAFO). 
The average wind velocity (in knotts) at 
at GFAF13 in January 1976 was 
On December 31, 1974, there were 
Captains in the USAF. 
[ 
Sclf-
Rating 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
.12. The total number of deaths of USAF personnel 
in the Vietnam war between June 1, 1961 and 
Jan 25, 1973 was ______________ __ 
13. A Captain with 6-8 years in the USAf 
received a percent incredse in 
military basic pay fran 1963 to 1973. 
14. 1~ average age of a USAF officer on D:!c. 31, 
1974 was _____ _ 
15. ~re ~1CI'e military personnel 
(officers and enlisted) in the USAf on June 
30, 1972. 
16. On December 31, 1974, percent of 
USAF officers were women (use fraction of a 
percent if desired). 
17. TIIC 25 year averar,e annual precivtation 
(includes rain and rain equilivant of snow) 
in Gr'and Forks is (inchr:!s). 
18. On DeceJlllx,r 29, 1973, there were 
USAf personnel missing in action in southeast 
Asia. 
19. According to the 1970 census, thel,€! were 
blacks (including dependents) 
living at GFAFB. 
20. The ratio of military perGonnel to civilian 
personnel wor'kin[; at GFAFI3 on D:!c('mber 31, 1974 
~Ias (you may use fractions if 
desired) . 
21. The USAF outlays (expenditures) for 1972 
(in millions of dollars) was 
22. 'l1Je estimated nOlldr;ricul tural ~Jar.e and salary 
employment in Grand Forks on July 1., 1975, 
was • (i.e. the number of jobs) 
23. 'l~e total active aircraft in the USAf in June 
1973 was 
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] 
J 
Self-
Riltir1l; 
D 
D 
D 
D 
D 
D 
D 
The highest t('mperatuH:! ever recorded in 
North IBkota was (oF) . 
25. There are _____ acres of city parks in 
Grillld Forks. 
26. The total number of semester hours completed 
by GFAfB MIT students in the MMCP l.Jetween 
July 1, 1975 and D:!c. 31, 1975 was ___ _ 
27. The F15 Eagle I s time to climb for 0-12,000 
rrcters set in Jan. 1975 at GFAfB wus 
(seconds). 
28. There were _____ Air Force Academy Cadets 
in ]970. 
29. In July 1973, there were 
Minuteman II missiles dep"l-o-ye-d"--. ------
30. 111e USAF accepted or scheduled acceptance for 
fixed wing aircraft in 1974 
(not the nLl!lll.>er that was budgeted for', but 
the nl.llTll:er that m:mey was actually expended 
for) . 
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INSTRUCTION SIlEET fOR ALMANAC IlI:LPlII 
Round 1 
The experiment in which you are taking part is an effor't to 
investigate human information processing, YOUI' primary task will 
be to anSHC'r thirty questions of a r,en('ral informadon type. The 
questionnaire is not a quiz 01" examination, nor is it a test of social 
influence. It will not be grddcd. Since it is done with total 
anonymity, no one will know how you answer a question r,ur how you may 
change it during later rounds. I am interested in the Hay groups use 
incomplete information to arrive at factual. conclusions. 
The experimental session will consist of foul' rounds. In the 
first, you will answer the thirty questions relyinr, on what back-
ground information you may have. In the second round, you will be 
furnished a summary of the answers for this group. The summary will 
consist of the median answers of the group, and the two quartiles, 
that is, the range in which fifty percent of the group's answers are 
found. This summary is a form of "pooling" of the information of al.l 
the members of your group and Hill serve as a basis fur revising your 
answers if it seems appropriate. The third and fourt)1 rounds Hill 
contain the same type of information supplied in round tHO. 
It is not expected that you will know the exact answer to any of 
the questions. However, for most of them, you will have some general 
knowledee t),at will enable you to mak" an estimate of the answer. You 
are to make as good an estimate as you can; but in any case, answer 
every question as best as you can, Captain Porter has verified that 
the answers to all the q~·stions are publicly available (i.e., ther(' 
is no classified information requested). You are not required to give 
the ansl-lers in whole numbers (number'S with decimal fractions are 
acceptable) . 
In addition to answering the questions, you are requested to rate 
each question with respect to the amount of knowledge you feel you have 
concerning the answers. Please use the following scalc and record the 
appropriate self-rating number in the self-rating hox for each question: 
Self-rating 
1 
2 
3 
4 
I:xplanation 
possess little 01" no knowledge on 
the subject, answer would basically 
be a guess 
possess a limited omount of knowledge 
on the subject, answer would basically 
be an educated guess 
possess enough knowledge to make a 
reasonable estimate of the answer 
know some pertinent details about the 
subject or hilve more than an average 
amount of experience in the subject 
that would make my estimate hetter 
than most people 
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5 
Instructions Round 1 
Page 2 
cOllsiderable knowledge, either know the 
answer or have available knowledge that 
directly pretains to the statement and 
can make a reasonably close estimate of 
the actual true value. 
During the second, third, and forth rounds you may request to sec 
your previous round answers to help you recall how you answered n ques-
tion. 
It is imperative that you do not discuss the questions or the ex-
periment with anyolle (especially other participants) and that you do 
not look up the answers. 
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INSTRUCTION SHEET FOR ALMANAC DELPHI 
Rounds 2 and 3 
Your tat:k for this round will be to reconsider your answers to the 
thirty questjons, and make any revisions which, on second thought, you 
feel are called for. Do not hurry, but rethink each quention, consider-
ing whether there were factors you might have overlooked, or computations 
which mieht have contained numerical mistakes. However, keep in mind 
that you are still being asked only for your best estimate, based on 
what you know. 
Follo~ling each statement is a surnmary of the answers of all the 
other participants from the preceding round. This surnm"ry is "iven in 
terms of the Median and the Quartile interval. The median is the middle 
response for that question; that is, 50 percent of the responses were 
,reater than this number and 50 percent were less than this number. The 
quartile interval is comprised of the lower quartile and the upper 
quartile; that is, 25 percent of the responses were less than the lower 
quartile and 25 percent of the responses were greater than the upper 
quartile. The quartile interval thus gives you some indication of how 
widely the answers differ from one another. Taking this information 
into account, you may revise your answers where you think it appropriate. 
Instead of self-rating yourself on each question as you did in 
round one, you are requested to indicate the reason why you did or did 
not change your estimate. Choose the number for the entry that best 
corresponds to your new estimate and enter it into the self-rating 
box. Thus, if you changed your answer because you realized you had 
made an error in computation, you would enter a 2 in the self-rating box. 
If you did not change your answer because you believed it to be correct 
whatever the group opinion, you would enter a 6 in the self-rating box. 
BASIS FOR ESTIMATE 
I 
If You 
Changed Your Answer 
1. I had misread the 
question. 
2. 1 made a mistake in 
computation 
3. I remembered some 
additional facts. 
4. My cstilllate was too 
far from the group 
median. 
5. The other members of 
the group are likely 
to know more abo\lt 
the question than I do. 
II 
If You Did Not 
Change your Answer 
6. I believe my original 
estimate. 
7. The other lIIcllihers of 
the group arc not 
likely to know more 
about the question 
than I do. 
8. No good reason to 
change. 
9. My estimate was close 
to the group median. 
10. It would be more effort 
than it's wnrth to rethink 
the answer. 
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Instructions Rounds 2-3 
Page 2 
If you would like to see your previous round of the Delphi to see 
how you answered some questions, I will provide them. 
Again, please do not discuss the questions or the experiment with 
anyone (especially other-participants) and do ~ look up any answers. 
180 
,. 
INSTRUCTION SHl:I::T rOR ALMANAC DtJ.l'llI 
Round 
YOU)' task fo)' thi.s round wiJ 1 be to r"collsider your anS'leI'S to ti,e 
thirty qups1iolls, and make any I'evisions which, on [;econd thOUg),t, yc,u 
fc(>l arc called fol'. Do not hurry, hut rethink each que::;tion, consider-
i ne wh,~ tll" l' there were factors you mieht have overlooked, or c,?mpu~a t ion:;; 
which rrdp,ht have contained nUlllerical mist<lkes. 1I0w~v:r, keep l.n ml.nd 
that yuu aI'C Gtill being asked only fol' your best estlmate, based on 
what you know. 
rollowing each statement is a summary of the answers of all the 
other pal't icipants from the precedinr; I'ound. This summary is given in 
terJlls of the Median and the Quartile interval. The median is the middle 
response for that question; that is, 50 percent of the responses were 
greatel' than this number and 50 perr.ent were> less than this number'. The 
quartilc interval is comprised of the lower quartile and the upper 
quartile; that is, 25 percent of the responses were less than the lower 
quarti le: dnd 25 perct'nt of the I'esponsC!G were greater than the upper 
quartl le. The quartile interval thUG r,ives you some indication of how 
widely t he answers differ from one illlothcr. TaJ.:ine this information 
into <lccount, you may revise your answers where you think it appropriate. 
Thiu is the last round and you arc requested to use the same 
self-rating scale that you uscd in round 1. As the scale indicatc:;, 
you arc )'cquested to rate each question with respect to the amount of 
knowl(>d!~e you feel you hdve concerning 1lie anS'leI'S. Record the 
appropriate self-rating number in the self-rating box for each question. 
Se If - ru t i ~I~ 
2 
3 
4 
5 
Ex!,l an.] t·~~ 
possesG little or no kllowledge on 
the subject, answer WOlllrl basically 
be a guess 
possess a limited amount of knowledge 
on the subject, answer would basically 
be an educated guess 
possess enough knowledge to make a 
reasonable estimate of the answel' 
know some pertinent details about the 
subject 01' have mOl'e tlian an average 
amount of expel'ience in the subject 
that would make my cstimate better 
than most people 
considerable knowledGe, either J.:now the 
answer or have available knowledr,e that 
directly pretains to the statement and 
can make a reasonably close estimate of 
the ac1ual true value. 
If you would like to see your previous round of the Delphi to sec 
how you all[;wered some questions, I will provide th('m. 
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APPENDIX B 
VALUE-LADEN DELPHI USED IN THIS EXPERIMENT 
Policy Delphi to Establish Objectives of MBA 
Program at UND 
ROUND 
Last 4 digits of Soc. Sec. Num. 
------
1. To provide a supportive environ-
ment for highly creative individ-
uals. 
2. Tp prepare an environment conduc-
ive to informal, comfortable, 
human relationships. 
3. To help students develop social 
skills, poise, and confidence. 
4. To reward excellence in research 
and scholarly inquiry through 
promotions and salary increases. 
5. To prepare students for service 
in the community. 
6. To help students ~avelop the 
ability to synthe~ize know-
ledge from different sources. 
7. To respond to internal needs and 
goals of the institution, rather 
than to external pressure. 
8. To select faculty who have di-
verse backgrounds and 
attitudes. 
9. To encourage applied research 
(attempt to find solutions to 
actual problems) for govern-
ment, business, or industry by 
the faculty to enhance their 
intellectual growth and ex-
perience. 
10. To promote concern in students 
forthe well-being of others. 
11. To model the new MBA program 
in the established patterns of 
the more successful MBA programs. 
1 
Current 
Rating 
Statistical Feedback 
of Previous Round 
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12. To be receptive to and to en-
courage experimentation with 
new ideas for educational 
practices at all levels. 
13. To help students acquire the 
ability to adapt to new occu-
pational requirements as 
technology and society change. 
14. To apply resources of the 
program to the solution of 
major national problems. 
15. To establish a long-range plan 
for the institution. 
16. To provide critical evaluations 
of prevailing practices and 
values of the business communi-
ty. 
17. To insure faculty participation 
in the program's decision 
making. 
18. To help students develop the 
ability to speak and write 
effectively. 
19. To provide the student with the 
skills, attitudes, and experi-
ences which maximize the likeli-
hood of his occupying a high 
status in life and a position of 
leadership in society. 
20. To establish and clearly de-
fine the purposes the institu-
tion will serve. 
21. To provide advisory assistance 
to the USAF (GFAF in 
particular). 
22. To help students develop the 
capacity to assume leadership. 
Current 
Rating 
23. To provide a continuing plan of 
curricular and institutional eval-
uation and change for all 
programs. 
Statistical feedback 
of Previous Round 
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24. To assure academic freedom for 
faculty. 
25. To maintain an atmosphere of 
intellectual excitement among 
faculty, students, and 
administrators. 
26. To provide technical assist-
andce to agencies of the 
national government. 
27. To provide students with an 
opportunity to acquire a broad 
understanding of the variety of 
occupational possibilities. 
28. To permit a student wide latitude 
in selecting the courses he will 
take towards his degree. 
29. To encourage open and honest 
communication among faculty, 
students and administrators. 
30. To instill in students a respect 
for knowledge for its own sake. 
31. To encourage involvement of 
students in research and/or 
community involvement (e.g. 
consulting, volunteer work, etc.) 
with the faculty. 
32. To provide for freedom of student 
expression and to clarify and 
protect student's rights. 
33. To enable students to develop a 
a set of principles to guide 
their business behavior. 
34. To apply the technical expertise 
available in the program to the 
solution of state and regional 
problems. 
35. To encourage a concern for the 
welfare of the institution among 
faculty members, students, and 
administrators. 
Current 
Rating 
Statistical Feedback 
of Prcvicius Round 
.1 
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36. To involve students in curricu-
lar and instructional evalu-
ation. 
37. To base faculty promotions more 
on an estimate of teaching 
,effectiveness than on the value 
of scholarly research and publi-
c'ations. 
38. To help students develop a re-
spect for their own abilities 
and an understanding of their 
limitations. 
39. To insure that students have the 
opportunity to hear all points 
of view. 
40. To help students to lead satis-
fying personal and social lives. 
41. To help studenTs develop the 
ability to apply critical thought 
to all areas of life. 
42. To help students develop a sense 
of responsible membership in the 
world community. 
43. To encourage pure research (re-
search for the sake of knowledge) 
for government, business, or 
industry by the faculty to en-
hance their intellectual growth 
and experience. 
44. To maintain a distinctiveness 
that sets the institution 
apart from other institutions. 
45. To increase the desire and 
ability of students to under-
take self-directed study. 
116. To help solve business community 
problems in the immediate 
geographical area. 
Current 
Rating 
Statistical Feedba~k 
of Previ6us Round 
I 
186 
47. To assure that work experience 
or specially assessed perform-
ances may be substituted for 
specific course requirements. 
48. To avoid having the reputation of 
the institution damaged by the 
action of a few students or 
faculty. 
49. To encourage community involve-
ment (e.g. consulting, volunteer 
work, etc.) by the faculty to 
enhance their background and 
experience. 
50. To help students in the choice of 
a personally satisfying vocation. 
Current 
Rating 
Statistical Feedback 
of Previous Round 
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ATTENTION ALL AFIT STUDENTS 
ANNOUNCEMENT ANNOUNCEMENT 
In discussing the status of my thesis with Dean Rowe, 
he requested that I run a special Delphi for him. As many 
of you know, the downtown campus will be offering an MBA 
program, beginning this fall. They are also in the process 
of trying to acquire accreditation for the new program. Part 
of the accreditation procedures require a discussion of the 
orientation and goals of the MBA program. Since a later part 
of the accreditation procedure will test the attainment of 
these goals, it is best to establish goals that are desired 
by a consortium of administrators, faculty and students. 
Since the new program does not yet have students and the summer 
is an inccnvient time to use undergraduate students, Dean Rowe 
has asked me to run a Delphi using AFIT students. He has 
supplied me with fifty (50) statements which he has selected 
from a number of similar studies and has asked that you rate 
their importance. Since this is in additjon to my normal 
teaching load and writing my thesis, he has consented to 
allow me to set it up using the same procedures as the one I 
used on the previous Almanac Delphi. This does have an 
additional advantage for me, since it will enable me to see 
if the Delphi characteristics I was looking for in the Almanac 
Delphi will also exist in a Policy Delphi. If they do, it 
will add some additional strength to my original hypotheses 
and allow me to generalize the results more. 
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Because of the above decision there will be two Delphis 
run (one in Section A and the other in Section B). Each 
Delphi will have thirty (30) participants. (This allows 
me to use the same computer programs to do the analysis.) 
As before, there will be four rounds one each day of the 
next two AFIT sessions. 
Section A 
Section B 
July 23, 24 & August 1, 2 
July 26, 27 & August 4, 5 
There will be fifty (50) statements of the following nature: 
of extremely of high of medium of low of no 
high importance importance importance importance importance 
To decentralize 0 0 decision-making 0 0 0 to the greatest extent feasible. 
To provide an 0 0 0 0 0 archi tectuml clim:tte conducive to learning. 
Since there will be no self-rating, it is anticipated it will 
take about the same time to complete as the Almanac Delphi 
(around 45 minutes the first round and less than 30 minutes 
on succeeding rounds). 
Those interested in participating in the study should 
contact Brad Nelson as soon as possible. 
-2-
Instruction Sheet for Policy Delphi to Establish 
Objectives for UND's New MBA Pro gam 
ROUND I 
As you already are aware, the objective of this Delphi 
study is to provide viable input to Dean Rowe and those who 
have the authority to establish the objectives of the new 
MBA program that is now being created on campus at UND. It 
is necessary to establish these objectives for two reasons. 
First and most important, they will give direction and 
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guidance to the new program. Secondly, they are a necessary 
part of the accreditation procedures for establi?hing accred-
itation for the new program. 
This Delphi will consist of four rounds. In the first 
round, you will individually rate the importance of fifty 
objectives. During the second, third and forth rounds you 
will be given back a frequency distribution of how people 
responded in the previous round. You in turn will be requested 
to rethink the objective in light of the statistical feedback 
(the frequency distribution) given you and any new thoughts 
that may have occurred to you since the previous rounds. 
Since the objectives established may have some impact on you 
as a student in this program, it is important that you give 
each statement some deep consideration. 
The procedure you will be using to rate the importance 
of each Delphi statement is as follows: 
5 - of extremely high importance 
4 - of high importance 
3 - of medium importance 
I . 
2 - of low importance 
1 - of no importance 
Please use only these five values since the computer w,ill 
only accept the values 1, 2, 3, 4, or 5 (i.e., it will not 
accept fractional values). An example will help illustrate 
the procedure. Assume the following objective: 
To provide an architectural climate 
conducive to learning. 
(current rating) 
If you decide this is "of high importance," you would put 
a "4" in the space under "current rating." If you feel it 
has "no importance" you would put a "1" in the space under 
"current rating." 
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As with all Delphis, the results of each individual par-
ticipant are completely confidential and total anonymity will 
exist throughout the study. If you deam if necessary, you may 
request to see your previous round answers to help you recall 
how you rated a statement. 
As it is with all Delphis, it is imperative that you do 
not discuss the statements or the experiment with anyone 
(especially other participants). If there is enough interest 
shown, a special session will be held at the end of the study 
for those who wish to discuss the results. The next round 
will be tomorrow. 
-2-
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APPENDIX C 
BERGER'S REVISION OF ROKEACH'S DOGMATISM SCALE 
Anonymous Identi£ication 
OPINION INVENTORY 
The £ollowing is a study of what the general public 
thinks and feels about a number of important social and 
personal questions. The best answer to each statement below 
is your personal opinion. We have tried to cover many 
di£ferent and opposing points of view; you may £ind yoursel£ 
agreeing strongly with some of the statements, disagreeing 
just as st.rongly with others, and perhaps uncertain about 
others; whether you agree or disagree with any statement, 
you can be sure that many people feel the same as you do. 
Mark each statement in the left margin according to 
how muc.h you agree or disagree with it. Please mark every 
one. Write +1, +2, +3, or -1, -2, -3, depending on how you 
£eel in each case. 
+3: I agree a great deal more with A than B. 
+2: I agree somewhat more with A than B. 
+1 : I agree slightly more with A than B. 
-1: I agree slightly more with B than A. 
-2: I agree somewhat more with B than A. 
-); I agree a great deal more with B than A. 
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+3 : 
+2: 
+1: 
-1: 
-2: 
-3: 
1. A. 
I agree a great deal more with A than B. 
I agree somewhat more with A than B. 
I agree sl ightly more with A than B. 
I agree slightly more with B than A. 
I agree somewhat more with B than A. 
I agree a great deal more with B than A. 
There may be crucial differences between the 
United States and Russia, but there are 
also many important features they have 
in common. 
B. The United States and Russia have just about 
nothing in common. 
2. A. To really believe in democracy means that the 
less intelligent will have an equal share 
in the government. 
B. The highest form of government is a democracy 
and the highest form of democracy is a 
government ru.!l by those who are most 
intelligent. 
J. A. 
B. 
Even though freedom of speech for all groups is 
a worthwhile goal, it is unfortunately 
necessary to restrict the freedom of 
~ertain political groups. 
To believe seriously in freedom of speech means 
that freedom of even those political 
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groups we disagree with cannot be restricted. 
4. A. 
B. 
5. A. 
B. 
6. A. 
B. 
7. A. 
B. 
It is only natural that a person would have a 
much better acquaintance with ideas he 
believes in than with ideas he opposes. 
It is natural for a person to be nearly as well 
acquainted with ideas he opposes as with 
ideas he believes in. 
Man on his own is a helpless and miserable creature. 
Man on his own has many resources within himself, 
and is neither helpless nor miserable. 
The world is fundamentally more a place full of 
friendly people than a lonesome place. 
Fundamentally, the world we live in is a pretty 
lonesome place. 
Most people generally care about others. 
Most people just don't give a "danm" for others. 
--
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+.3 : I agree a great deal more with A than D. 
+2: I agree sODle\.,ha t more with A than B. 
+1: 1 agree slightl y more with A than B. 
-1 : I agree slightly more with B than A. 
-2: I agree somewhat more with B t.han A. 
-.3: I agree a great deal more with B than A. 
8. A. I'd like it if 1 could find someone hho would 
tell me how to solve my personal problems. 
B. If 1 have personal problems I'd rather try to 
work tham out by myself than find someone 
who would tell me how to solve them. 
9. A. There's no need to be afraid of the future. 
B. It is only natural for a person to be rather 
fearful of the future. 
10. A. What I really hope to accomplish is limited 
enough so that I don't feel rushed about 
it. 
11. 
12. 
B. There is so much to be done and so little time 
to do it in. 
A. 
B. 
A. 
Once 1 get wound up in a heated discussion I 
just can't stop. 
I'm able to stop even if I get wound up in a 
heated discussion. 
I do not find it necessary to repeat myself 
several times in a discussion to make sure 
I'm being understood. 
B., In a discussion I oft:en find l.t necessary to 
repeat myself several tl.mes to make sure I 
am being understood. 
__ 1.3. A. In a heated discus~ion I generally become so 
absorbed in what I am going to say that 
I forget to listen to what the ot:hers 
are saying. 
B. I generally listen to what others are saying in 
a heated discussion rather than becoming 
absorbed in what 1 am going to say. 
14. A. It is better to be alive and not at all a hero, 
than to be a dead hero. 
B. It is better to be a dead hero than to be a live 
coward. 
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~3: I agree a great deal more with A than 8. 
+2: I agree somewhat more with A than B. 
+1: I agree slightly more with A than 8. 
-1: I agree slightly more with B than A. 
-2: I agree somewhat more with B than A. 
-3: I agree a great deal more with B than A. 
__ 15. A. While like most people I would 1 ike to make some 
small accomplishment in lile, I have no 
secret ambition to become a great man; if 
I had I would certainly admit it to mysell. 
B. While I don't like to admit this even to mysell, 
my secret ambition is to become a great man, 
like Einstein, or Beethoven, or Shakespeare. 
16. A. The main thing in life is lor a person to want to 
do something important. 
_17' 
B. 
A. 
There are things in lile that matter at least 
as much as for a person to want to do 
something important. 
If given the chance I would do something of great 
benefit to the world. 
B. While most people would probably want to do 
something 01 great benefit to the world if 
given a chance, I wouldn'~ care if it were 
done by someone else rather than myself. 
18. A. In the hi~tory of maLkind there have probably 
been just a handful of really great thinkers. 
B. There have been many really great thinkers in the 
history of mankind who have had different 
ideas. 
__ 19. A. There are a nwnber of people I have come to hate 
because of the things they stand for. 
20. 
B. I do no~ hate anyone because he stands for things 
different from me. 
A. A man who does not believe in some great cause 
has no~ really lived. 
B. Whether a man has really lived or not is not 
determined by whether or not he believes 
in some great cause. 
21. A. Whether or not a person devotes himself to an 
ideal or cause, life can be meaningful. 
B. It is only when a person devotes himself to an 
ideal or cause that life becomes meaningful. 
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+3: I agree a great deal more with A ·than B. 
+2: I agree somewhat more with A than B. 
+1: I agree slightly more with A than B. 
-1: I agree slightly more with B than A. 
-2: I agree somewhat more with D than A. 
-3 : I agree a great deal more with B than A. 
22. A. Many of the different philosophies in this world 
are partly ture, probably none of them is 
entirely correct. 
B. Of all the different philosophies which exist 
in this world there is probably only one 
which is correct. 
___ 2). A. A person who gets enthusiastic about too many 
causes is likely to be a pretty "wishy-
washy" sort of person. 
B. A person who gets enthusiastic about many causes 
is as likely to be a person of integrity 
as one who gets enthusiastic about a 
single cause. 
24. A. In order to achieve anything we often have to 
compromise with our political opponents; 
this isn't likely to lead to the betrayal 
of our own side. 
B. To compromise with our political opponents is 
dangerous because it usually leads to the 
betrayal of our own side. 
___ 25. A. When it comes to differences of opinion in 
religion we must be careful not to compro-
mise with those who believe differently 
from the way we do. 
B. We should be willing to compromise with those who 
believe differently from the way we do as 
regards differences of opinion and religion. 
26. A. In times like these, a person must be pretty 
selfish if he considers primarily his own 
happiness. 
B. It is not necessarily selfish for a person to 
consider primarily his own happiness. 
___ 27. A. If a person feels that those who believe in the 
same thing he does are going wrong he 
should say so, publicly if necessary. 
B. The worst crime a person could commit is to 
attack publicly the people who believe in 
the same thing he does. 
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+3: I agree a great deal more with A than B. 
+2: I agree somewhat more with A than B. 
+1: I agree slightly more with A than B. 
-1: I agree slightly more with B than A. 
-2: I agree somewhat more with B than A. 
-): I agree a great deal more with B than A. 
28. A. Nowadays one should try to come to terms with 
different ideas of people or groups in our 
own camp, rather than being on guard 
against them as we might with ideas from 
the opposing camp. 
B. In times like these it is often necessary to be 
more on guard against ideas put out by 
people or groups in one's own camp than by 
those in the opposing camp. 
___ 29. A. The best chance for a group to exist in the long 
run is to tolerate as much difference of 
opinion as there may be among its members. 
B. A group which tolerates too much differences of 
ooinion among its own members cannot exist 
iar long. 
___ 30 • A. There are two kinds of people in this world: 
those who are for the truth and those who 
are against the truth. 
B. It doesn't make sense to divide people into two 
distinct kinds, like those for the truth and 
those against the truth since almost 
everyone tries to be for the truth as he 
sees it. 
___ 31. A. My blood boils whenever a person stubbornly 
refuses to admit he's wrong. 
B. I'm not likely to feel intense anger when a 
person refuses to admit he's wrong, even 
if he seems stubborn. 
___ 32. A. One should be tolerant of a person who thinks 
primarily of his own happiness, not 
consider him to be beneath contempt. 
B. A person who thinks primarily of his own happiness 
is beneath contempt. 
___ 33. A. Most of the ideas which get printed nowadays aren't 
worth the paper they are printed on. 
B. It's a good thing that many different ideas get 
printed nowadays since there may be something 
of value in many of them and this is the only 
way we can find out. 
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+3: I agree a great deal more with A than B. 
+2: I agree somewhat more with A than B. 
+1: I agree slightly more with A than 13. 
-1: I agree slightly more with B than A. 
-2: I agree somewhat more with B than A. 
-3: I agree a great deal more with B than A. 
___ 34. A. In this complicated world of ours the only way 
we can know what's going on is to rely on 
leaders or experts who can be trusted. 
B. In trying to know what's going on in our complex 
world there are matters where we can not 
avoid relying on leaders or experts, but 
there are many issues that we should try 
to decide ourselves on their own merits. 
____ 35. A. It is often desirable to reserve judgment about 
what's going on until one has had a chance 
to hear the opinions of those one respects. 
B. Before hearing the opinions of those one respects, 
one should try to have an opinion of one's 
own about what's going on. 
___ 36. A. In the long run rather than have only friends 
and associates whose tastes and beliefs 
are the same as ones own, it is better to 
include some friends and associates with 
different tastes and beliefs. 
B. In the long run the best way to live is to pick 
friends and associates whose tastes and 
beliefs are the same as one's own. 
_37. A. 
B. 
It's important to live life in the present; one 
can never be sure what the future may bring. 
The present is all too o.ften full of unhappiness. 
It is only the future that counts. 
____ 38. A. If a man is to accomplish his mission in life it 
is sometimes necessary to gamble "all or 
nothing at all". 
B. Since a man cannot know how it will turn out, he 
should not risk everything in a single gamble 
if he wants to accomplish his mission in life. 
____ 39. A. People with whom I have discussed important social 
and moral problems tend to understand what's 
going on as much as I do. 
B. Unfortunately, a good many people with whom I have 
discussed important social and moral problems 
don't really understand what's going on. 
200 
+3: I agree a great deal mar e with A than B. 
+2: I agree somewhat more with A than B. 
+1 : I agree slightly more with A than B. 
-1: I agree slightly more with B than A. 
-2: I agree somewhat more with D than A. 
-3: I agree a great deal more with B than A. 
40. A. Most people know what's good for them as well as 
-- anyone else does. 
B. Most people just don't know what's good for them. 
APPENDIX D 
COMPUTER PROGRAM TO CALCULATE INTERMEDIATE STATISTICS 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2;> 
23 
24 
2') 
L6 
";17 
:'A 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
';9 
50 
51 
52 
53 
54 
55 
56 
SJOB (11646316), 'BRADLEY NELSON',LINES=60,PAG£S~BO,TIHE~200 
C 
DIMENSION ANS(40,31),SUMA(30),SUMA2(30),WS(40),NORM(62),STDDEV(62) 
1 ,TANS(30),ISSN(40) ,ICUMDS(62) ,CUMPRO(62) ,FEEDBKC4,30,2 4) 
ICD~5 
IF'R~6 
50 I.oWol 
YLOW=O.O 
NWST=O 
DO 60 1=1,30 
SUMA(I)=0.0 
SLJi1A2 ( I ) =0.0 
NllF,M( I )=0 
60 COIHINUE 
DO 70 1=3.,62 
rJIWM( I )·'0 
70 CON1INUE 
READ(ICD,9000)N,M,ISEC,IROUND 
IF (IRnUrJD.EQ.9) GO TO 2000 
RU,n:rCD,'iuIO) (TANS(I),I=I,H) 
DO 100 I=I,N 
liO 100 1;:=I,M,7 
1\6=K+6 
IF (K6.GT.M) K6=H 
READ (ICD,9020) ISSN(I),(ANS(I,J),J=K,K6) 
100 CnrnINUE 
WRITE (IF'R,9700) ISEC,IROUND,(J,J=I,IS) 
Wi<1TE nF';:;,9720) (ISSN(J),(ANS<I,J),J=1,15),I=I,N) 
WRIIE (IP~,Y700) IS~C,IRUUND, (J,J~16,M) 
r.n 150 I=I,N 
WRITE (IPR,9720) rSSNCI), (ANS<I,J),J~16,M) 
150 COIIT I1JUE 
9700 FOr,MA1('I::[CTTON ',AI,' ROUND ',III 
I 'OPARTICIF'ANTS ANSWERS TO QUESTIONS'I 
2 'PART' ,IX,I2,AX,5(I2.6X),IX.8CI2.6X),2X,I2/) 
9720 FORMA T ( 15, F7 . I , FlO. 1 , 4F8. I , F9. 1 • 7F8. 1 , FlO. i ) 
WRITC (IPR,9140) ISEC,IROUND 
200 WRITE (IF'R,9100) 
220 DO 1000 J=I,M 
NWS=N 
l\~O 
DO 300 I=I,N 
IF (ANS(I,J).NE.999999.0) GO TO 250 
'~WS -.lWS-1 
Gil TO 300 
250 K~K+I 
WS ( ~. ) =ANS ( I , J) 
IF (IEW.FQ.2) GO TO 300 
SIIMt",( J) =SUMA C J) +WS (K) 
SUM~2(J)=SUMA2(J)+WS(K)*WS(K) 
300 CONTINUE 
400 
AMEAN'<;'IIMA (J) INWS 
STIi~(SIJMA2CJ)-NWS*AHEAN*AHEAN)/(NWS-I) 
STD=~Qf, r (STD) 
IF (ISW.EQ.2) GO TO 650 
BUBBLE SORT OF ANSWERS TO A QUESTION 
DO 500 K=2,NWS 
L=K-I 
DO 400 I=K.NWS 
IF (WS(I).LT.WSCL» L~I 
CONTINUE 
TEMP=WSCK-I) 
57 WS(K-I )=WS(U 
58 WS(U=lEMP 
59 ~OO CONTINUE 
C Cr.LC WHICH INDEX WILL BE USED FOR LQ. MED, UQ 
69 X;NWS/4.0 
61 IX=NWS/4 
62 R-X-IX 
63 LQ=IX+l 
64 MED=2*IX 
65 IUQr.3*IX 
66 IF (R.LT.O.I) GO TO 560 
202 
67 
6B 
69 
70 
71 
72 
73 550 
74 
75 560 
76 
77 
7B 
'/9 
flO 
81 
C:! 
83 
84 
C 
85 
86 
87 
B8 600 
89 
90 650 
91 
92 
93 
94 
95 
96 700 
97 
'r8 1000 
99 
100 
101 
102 1050 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 1060 
113 
114 1100 
11~ 
116 
117 
118 
'19 
120 
121 
122 
123 
124 
1'JC" 
_oJ 
126 
':'1 
I :~8 2C00 
129 
130 
131 
132 
1""1 .~ 
134 
135 
136 
137 
IF IR.LT.0.3) GO TO 550 
MEDcMED+2 
IUQ=IUIH2 
IF (R.LT.0.6) GO TO 560 
LQ=LQ+l 
GO TO 560 
MED=MEDil 
IUQ=IUQ+I 
CONTINUE 
ERR=ALOGIWSIMED)/TANSIJ» 
WRITE IIPR,9110) J,WSILQ),WSIMED),WSCIUQ),TANSCJ),ERR 
FEEDBKIIROUND,J,I)·WSILQ) 
FEED8KIIROUND,J,2)=WSIMED) 
n:r:r..!'t' ( lfWIJlJD, J, 3;·' WS I IUI~) 
FEEuD~IJROUND,J,7)=TANSIJ) 
F(f.r)f<~; I If<IJlJNr, , J,Il)'-'Ekf< 
FEEDB~IIROUND,J,14)=AMEAN 
FEEOBKIIROUND,J,15)=STD 
CAlX CUMMULATIVE DISTRIBUTION TO PLOT AGAINST LOGNDRMAL DIST. 
DO 600 I~I,NWS 
Y=IWSII)-AMEAN)ISTD+I 
IF IY.LT.YLOW) YLOW=Y 
CONTINUE 
GO Til 1000 
DO 700 I~I,NWS 
Y=IWSII)-AMEAN)ISTD-YLOW+1 
IY~Y"'O.O+O.OI 
IF IIY.GT.60) IY~61 
IF IIY.~U.O) IY=62 
NORMIIY)=NORMIIY)+1 
C:JNTINUE 
NiJST ~rJWST+NWS 
CONTINUE 
IF CISW.<Q.2) GO TO 1050 
ISW=2 
GO TO 220 
ICUMDSll)=NOkMI62) 
ICIlMD"I/ORM I 62) 
CUMPROll)=100.0MICUMD/NWST 
DO 1100 1=1,61 
STDDEV(I)=1/10.0 
If'" I NUf.:IH r) .EQ.0) 00 TO 1060 
IClJMD=ICUMDoNnRMII) 
ICIJMVSII+I)~ICUMD 
CUMPROII+1 )=100.0MICUMO/NWST 
GD TO 1100 
ICUMDSCI+l)=O 
CUMF'RGI 1+1 )=0.0 
CONTINUE 
WRITE IIPf<,9120) YLI)~J,IST!)DEVII),I=I,21) 
WRITE IIPR,9130) NORM(62;,INORMII),I=I,21) 
WRITE IIPR,9130) IICUMDSII),l=I,22) 
WRITE IIPR,9135) IC(JHF'ROI!),I~I,22) 
WRITE IIPR,9136) ISTDDEVII),I=22,43) 
WRITE IIPR,91JO) INnRHII),I=22,43) 
WRITE IIPR,9130) IICUHDSII),I=23,44) 
WRITE IIPR,913S) ICUMPROII),I=23,44) 
WRITE CIPR,9125) ISTDDEVII),I=44,60) 
WRITE IIPR,9130) CNORMII),I=44,61) 
WRITE IIPR,9130) CICUMDSII),I c 45,62) 
WRITE QI"R, 9135) CCUHPROI 1),1=45,62) 
(,Ii TO ~;O 
CONTINUE 
READ ItCD,9200; MANSW 
IF IH~WSW.EQ.l) GO TO 2500 
DO 2400 IR=I,4 . 
~RrTE IIPP,9140) ISEC,IR 
WRITE IIPR,9220) 
DO 2200 IQc l,30 
READ IICD,9210) IFEEDBKCIR,IQ,I),I=4,6) 
FEEDBKIIR,IQ,11)=FEEDBKIIR,IQ,3) -FEEDBKCIR,IQ,I) 
IF CFEEDBK(IR,IQ,5).EQ.0.0) GO TO 2100 
203 
139 FEEDr'K (IR, IQ, 9) =ALOG (FEEDBK( IR, IQ, 5 )/FEED['KOR, 1Q, 7» 
t 39 FEElirlid IR, 1Q, 1 O)aFEEDlt!;( 1R, lQ, 9) -FCEOf'''( IR, IQ, B) 
140 FEEDBK(IR,IQ,12)=FEEDBKIIR,IQ,6) -FEEDBKIIR,IQ,4) 
141 FEEDDK(IR,IQ,13)=FEEDBK(1R,1Q,12)-FEEDBKIIR,IQ,11) 
142 WRITE (IPR,9230) IQ,(FEEDBK(IR,IQ,I),I=I,13) 
143 GO TO 2200 
144 2100 WRITE (IPR,9240) IQ,FEEDBKIIR,IQ,I),FEEDBKIIR,IQ,2), 
1 FEEDBKIIR,IQ,3),FEEDBK(IR,IQ,7), 
2 FEEDBKIIR,IQ,8),FEEDBKIIR,IQ,11) 
145 2200 CONTINUE 
146 WRITE ItPR,9140) ISEC,IR 
147 WRITE (IPR,9400) 
148 DO 2300 IQ~I, 30 
149 FEEDrK(IR,1Q,17)=FEEDBKCIR,IQ,2)-FEEDDKC1,IQ.14) 
150 IF l'EfDItKCH<,IO,17).NE.0.O) 
FEEDn!\( lR, Ifl, 17) ~FEEDBK CIR, IQ, 17)/FEEDBK C 1 ,IQ, 15) 
151 FEE~n~(IR,IQ,161=FEEDDKll,IQ,17) 
152 FCt':!lr,K( IR, 1Q,19)=FEEDr'KCJr(, IQ,7)-FEEOBK<1, IQ,14) 
153 IF (f'LEDE'K( II<, 10,19) .NE.O.O) 
rEEDBKCJR,IO,19)=FEEDBK(IR,IQ,19)/FEEDBK(I,IQ,15) 
154 IF (FEEDBKCIR,IQ,5).EQ.0.0) GO TO 2250 
155 FEEOltKCIR,IQ,10)aFEfDBKCIR,IQ,5)-FEEDBKC1,IQ,14) 
156 IF (FEEDBK(H<, 10,10) .NCO.O) 
FEEDDKCIR, IQ,II3)~FEEOBKCIR, IQ,IB)/FEEDBKC I, IQ,15) 
157 FEEDDKIIR,JO,201=FEEDBKCIR,IQ,171-FEEDRKCIR,IO,161 
158 FEElii<K CIR, IU, 21 1 ~r[FDm" IR, IQ,I8 1 -FEElllltd IF<, 1Q, 161 
159 FEEDDKCIR,IQ,22i~FEEDBKIIR,IQ,201/FEEDDKCIR,IQ,21 1*100.0 
160 FEEO~KCIR,IQ,231=(rEEDnK(IR,IQ,2)-FE[DDK(1 ,IQ,21)1 
IFEEDRK(JR,IQ,S)-FEEDnK(I,IQ,21)*100.0 
161 FI::EDI<h( IR, IQ ,24 1 = I FrEDl<1\ (IR, IQ,8 1 -FEEDlIK C 1 , IQ, B) II 
(FEEDBK(IR,IQ,91-FEEDBK(I,IQ,8)1*'OO.0 
162 WRITE (lPR,9410) IQ,FEEDBK(1 ,IQ, 21 ,FECDBK( IR, IQ,2I, 
I F~EDBK(IR,IQ,5),FEEDBK(IR,IQ,7), 
2 IFEEDBKIIR,IQ,I),IMI4,24) 
163 GO TO 2300 
164 2250 WPITf CIPR,9420) IQ,FEEDBKCI,IQ,2),FEEDBKCIR,IQ,2), 
1 FEE"DBK<IR, IQ, 7), C FEEDBK C IR, IQ, I), I a 14, 17), FEEDBKCIR, IQ, 19) 
165 2300 CONTINUE 
166 2400 CONTI NU[ 
167 GO TO 2000 
168 2500 CONTINUE 
169 IF:~I 
179 2600 CONTINUE 
171 ~RJTE (TPR,9140) ISEC,IR 
172 WRITE (JPR,92201 
173 DO 2700 IQ=I,30 
174 FEEDBKCIR,IQ,lt)=FEEDDKCIR,IQ,3) -FEEDDK(IR,lQ,I) 
175 WRITE CIPR, 9240) IQ,FEEDBKCIR,IQ,1),FEEDBK(IR,IQ,2), 
I FEEDRK(IR,IQ,3),FEEDBKCIR,IQ,7), 
2 FEEDBKIIR,IQ,O),FEEDBK(IR,IQ,11) 
176 2700 CONTINUE 
177 2800 CONTINUE 
178 IR-IR+I 
179 IF (IR.LE.4) GO TO 2600 
180 IRI=I 
181 IR2=2 
182 IR3-3 
I B3 IR4=4 
184 DO 3900 J-I,3 
lB5 WRITE (IPR,93001 ISEC 
lB6 WRITE CIPR,93101 
\1:17 
lBB 
109 
190 
191 
192 
193 
194 
195 
Kl~K2-9 
DO 3500 IQ=Kl,K2 
WRITE (IPR,93401 IQ,IRI ,FEEDDKCl ,IQ,I),FEEDBK(I,IQ,21, 
FEEDBK(I,IQ,3I,FEEDBK(I,IQ,71, 
FCE!II<K<1, IQ,BI,FEI::DBK(j, IQ, 11) 
IF (MANSW.EQ.l) GO TO 3300 
IF (FEI::UBKI2,IQ,5).EQ.0.0) GO TO 3300 
WRITE (IPR,9330) IR2,(FEEDBK(2,IQ,I),I=I,!31 
WRITE (IPR,9330) IR3,CFEEDBKI3,IQ,I),I=I,131 
WRITE IIPR,9330) IR4,(FEEDBK(4,IQ,I),I=I,13) 
204 
1?6 
197 
198 
199 
200 
:201 
202 
203 
;-:(.,4 
205 
206 
207 
20B 
209 
:?10 
211 
212 
213 
214 
:?15 
216 
217 
21B 
219 
221) 
221 
222 
223 
2:?4 
225 
226 
:227 
228 
229 
230 
231 
232 
233 
234 
235 
:?36 
::37 
.23B 
239 
GO TIl 
3300 CONTINUE 
WRITE 
I 
2 
WRITE 
I 
2 
WRITE 
2 
3500 
(IPR,9350) 
(IPR,9350) 
(!PR,9350) 
IR2,rEEDBK(2,IQ,1 ),FEEDDK(2,IQ,2), 
FEEDBK(2,IQ,3I,FEEDDK(?,!Q,7), 
F.EI)[<K(2, IQ,B) ,rEE;)JII\(~~, W,11) 
IR3,Ft:EDDK(3, IQ,l) ,FFLDfI/\(3,lQ,2), 
FEEDBK(3,IQ,3),FEEDD~(3,IQ,7), 
FEEDBK(3,IQ,S),FEEDBK(3,IQ,11) 
IR4,FEEDBK(4,IQ,1 ),FEEDB~(4,IQ,2), 
FEEDBK(4,IQ,3),FEEDBKC4,IQ,7), 
FEEDBKC4,IQ,B),FEEDBKC4,IQ,II) 
3500 CONTIHUE 
WRITE CIPR,9300) ISEC 
WRITE (IPR,9430) 
DO 31100 lQ:·K1,1(2 
!;'".;==1 
WRIiE I,)PI~,r/460) IQ,lf<,FEEDBK(I,IQ,2),FEEDlcK(IR,W,2), 
FEEDBKIIR,IQ,7),(FEEDBK(IR,IQ,I),I~14,17),FEEDBKCIR,IQ,19) 
IF (MANSW.EQ.l) GO TO 3600 
IF (FEEDBKI2,IQ,5).EQ.0.0) GO TO 3600 
WRITE IIPR,9450) IIR,FEEDBKll,IQ,2),FEEDDKCIR,IQ,2), 
I 
2 
GO TO 3800 
3600 CONTINUE 
FEEDBKCIR,IQ,5),FEEDBKIIR,IQ,7), 
(FEEDBK(IR,IQ,I),I-14,24),IR-2,4) 
1 
2 
3800 
3900 
8999 
WRITE IIPR,9470) IIR,FEEDBKII,IQ,2),FEED3KIIR,IQ,2), 
FEEDBKIIR,IQ,7),CFEEDBKCIR,IQ,I),I-14,17),FEEDBKCIR,IQ,19), 
IR~2,4) 
CONTINUE 
r.ONTINUE 
CONI lNUE 
WR:TE CIPR,9999) 
SlOP 
9000 FO~MAT(2J4,3X,Al ,3X,II) 
9010 FORMATIBF10.0) 
90:?0 rIJRMAT( I4,I,X, 7FI0.0) 
9100 FURMAT( 'OQUEST!ON',BX, ,~** STATISTICAL FEEDBACK *~* 
1 NUMBER ',ax,' LQ MED UQ 
2 'E[<ROR' I' ') 
9110 FORMATIJX,I3,3X,4FI2.2,FI2.4) 
TRUE'I 
VALUE' ,7X, 
9120 FORMATC 'O'I'OCUMMULATIVE DISTRIBUTION FOR LOGNORMAL DISTRIBUTION', 
1 ' - ALL VALUES ADJUSTED BY ',FI0.3/'0 0.0',21F6.1) 
9125 FIJRM(,T ('0',17F6.1,' 6.16.UP') 
9130 Fr)f;MATC' ',2~I6) 
9135 FORM';T (' ',2~F6.2) 
9136 FORMAT 1'0',:?2F6.1) 
9140 fllRMAT 1'ISECTION ',AI,' 
9200 FORMAT II 1 ) 
9210 FORMAT(10X,3Fl0.0) 
ROUND ',II) 
9220 FORMAT ( 'OOIJF.ST STATISTICAL FEEDBACK MANIPULATED' , 
1 ' FEEDBACK mllE TRUE HANIP ERROR TRUE ' 
2 ' HANIP RANGE'I 
3 NO. LQ 
4 UQ VALUE 
5 'RANGE DIFFt:R'/) 
MED 
ERROR 
9230 FORMAT<' ',I3,3X, 7Fl0.2,3F7.2,3Fl0.2) 
UQ 
ERROR DIFFER 
9240 FORHATI' ',I3,3X,3Fl0.2,30X,Fl0.2,F7.2,14X,Fl0.2) 
9300 FORMATC 'IQUESTIONS BY ROUND SECTION ',AI) 
LQ 
RANGE 
HED' , 
9310 FORHAT<' OQUEST' ,15X, 'STATISTICAL FEEDBACK MANIPULATED', 
1 ' FEEDBACK TRUE TRUE MANIP ERROR TRUE ' 
2 ' MANIP RANGE' I 
3 NO. ROUND', ax, > LQ > , 7X, 'MeD > ,BX, 'UQ' ,ax, 'LQ HED' , 
4 UQ VALUE ERROR ERllOR flIFFER f,ANGE 
5 'RANGE DIFFER'I) 
9330 FG"<MAT<", GX,Jl,2X,7Fl0.2,3F7.2,3Fl0.:?) 
7340 FORHATC '0',I3,5X,Il,2X,3Fl0.2,30X,Fl0.2,F7.2,14X,FI0.:?) 
9350 rOP-kAT(' " BX,Il,2X,3Fl0.2,30X,Fl0.2,F7.2,14X,Fl0.2) 
9400 FORMAT( '0 * ~ * * * * ACTUAL VALUE OF * * * H * * 
RI ** STANDARDIZED VALUE OF ** A B' , 
3 
4 
, QUEST 
'R1 
" SUCCESS'I 
Rl 
STANDARD 
RI 
Rl 
MANIP. TRUE , 
RI MANIP. TRUE STD. DIFF', 
205 
206 
5 'ER (RI-Rl)/(MI-kl)~100'/ 
6 NO. Me-DIAN MF.DIAN MEDIAN ANSWER M', 
7 'EAN DEVIATION MEDIAN MEDIAN MEDIAN ANS~ER RI-R! MI-', 
a 'Rl STD NON-STD ERROR'/) 
240 9410 FORMAT(~X,12,2X,6Fll .2,5F7.~,F6.2,3F6.1) 
241 9420 FORMAT(~X,I2,2X,2Fll.2,IIX,3Fll.2,2F7.2,7X,F7.2) 
242 9430 FORMATC'0QUEST * * * ~ * * ACTUAL VALUE OF * * * * * *. 
1 RI ** STANDARDIZED VALUE OF ** AS', 
2 ;( SUCCe-SS'/ 
3 ' NO. Rl RI MANIP. TRUE , 
4 'Rl STANDAF:D Rl RI MANIP. TRuE STD. DIFF', 
5 'E~ CRI-Rl)/CMI-RI)*100'/ 
6 ROUND MF.DIAN MEDIAN MEDIAN ~~SWER M', 
7 'EAN DEVIATION MEDIAN MEDIAN MEDIAN ANSJER RI-Rl MI-', 
a 'RI STD NON-STD ERROR'/) 
243 9450 FORriATC~X,Il,IX,6Fl!.2,~F7.2,F6.2,3F6.1) 
244 ?4~0 FORMATC'O',I~.I2,'X.2Fll .~.liX,JFll .2,2F7.2,7X,F7.2) 
245 9470 FORM~TC4X,Il,!X,2FII.2,!!X,3FI!.2,2F7.2.7X.F7,2) 
246 9999 FORHAT('! ') 
247 END 
SECTIutl A ROUND 1 
PARTICIPANTS ANSWERS TO QUESTIONS 
PART 1 2 3 4 5 6 7 
684 45.0 3500.0 36000.0 1100.0 :'80.0 1500.0 550000.0 
706 10.e 2500.0 800').0 700.0 110.0 1100.0 80000.0 
1489 1.0 2000.0 7500.0 1000.0 100.0 911.0 3000.0 
1720 10.0 9000.0 20000.0 370.0 240.0 900.0 450000.0 
1854 30.0 999999.0 43500.0 2000.0 210.0 " 1 000 • 0 100000.0 
2008 10.0 3000.0 42000.0 600.0 218.0 840.0 30000.0 
2::~5 f5.0 100.0 10000.0 1000.0 120.0 63.0 700000.0 
2376 1.0 5000.0 2900.0 500.0 265.0 1200.0 10000.0 
2451 1.0 2'JOO.0 10000.0 750.0 180.0 400.0 90000.0 
2639 30.0 25-)0.0 9000.0 1500.0 125.0 600.0 225000.0 
2685 fLO ~"jvO.G ==~O(jIj.O 2000.0 flO.O 60 t).0 20000i). 0 
2947 1.0 500.0 1:'"01).,, 4000.0 53.0 10.0 25000.0 
3217 5.0 5000.0 15000.0 1600.0 1030.0 520.0 6000.0 
34?7 150.0 1500.0 14000.0 1500.0 155.0 775.0 250000.0 
4015 15.0 500.0 50000.0 300.0 12~ .. O 275.0 235000.0 
4080 10.0 2000.0 35000.0 630.0 12').0 1100.0 450()00.0 
5371 10.0 2000.0 7500.0 1500.0 120.0 750.0 2500()0.0 
5578 1.0 750.0 15000.0 10000.0 210.0 800.0 40000.0 
5823 10.0 1500.0 20000.0 6500.0 300.0 1000.0 80000.0 
6436 1.0 2000.0 7500.0 1100.0 200.0 290.0 120000.0 
6';'13 10.0 2000.0 j 000(,.0 800.0 200.0 97.0 20000.0 
6520 25.0 3000.0 20000.0 10000.0 50(;.0 911.0 8000.0 
6~66 15.0 1500.0 5000.0 IbO.O 150.0 100.0 25000.0 
7:'44 1.0 350.0 6450.0 1800.0 325.0 ~75.0 6000.0 
7366 1.0 700.0 8000.0 3000.0 120.0 845.0 200000.0 
7536 50.0 15000.0 15000.0 1500.0 63.0 1250.0 540000.0 
8150 6.0 8500.0 13000.0 840.0 260.0 911.0 160000.0 
8:!24 20.0 1000.0 8000.0 2000.0 160.0 150.0 25000.0 
B80t. 1.0 5000.0 7500.0 8000.0 200.0 890.0 320000.0 
9091 ........... 1000.0 18000.0 4000.0 200.0 5000.0 8000.0 
8 9 10 11 12 
6( •• 0999999.0 20.0 7000.0 20000.0 
30.0 10000.0 15.0 15000.0 8000.0 
36.0 20000.0 15.0 30000.0 55000.0 
30.0 25000.0 20.0 6000.0 5000.0 
108.0 42100.0 15.0 80000.0 60000.0 
32.0 20(,00.0 18.0 48000.0600000.0 
2[1.0 35000.0 30.0 6~000.0 20000.0 
3'5.0 39(,00.0 23.0 45000.0500000.0 
3:::.0 8'500.0 13.0 29000.0 1500.0 
96.0 13000.0 18.0 38000.0 8500.0 
2(' .. 0 10\j';)O .. O 18.0 I~OOO.O 5~OOO.0 
50.0 10000.0 20.0 8000.0 25000.0 
1'1.0 ~OOi)O.O 28.0 11000.0 ':000.0 
125.0 23000.0 14.0 33000.0 9500.0 
4:;.0 75000.0 20.0 ')000.0 400.0 
20.0 30000.0 12.0 20000.0 15000.0 
:"~tl .. 0 2:'0\)0 .. 0 4.0 5000.0 3500.0 
3:>.0 15000.0 25.0 20000.0500000.0 
20(".0 600"00.0 15.0 tlOOO.O I 5()()0. 0 
2:1.0 11500.0 12.0 7000.0 2800.0 
60.0 10000.0 15.0 30000.0 5000.0 
20.0 15000.0 18.0 50000.0 15000.0 
30.0 10000.0 15.0 7500.0 55000.0 
45.0 61000.0 22.0 40000.0 2500.0 
35.0 9500.0 12.0 15000.0 18000.0 
15.0 40000.0 18.0999999.0 2500.0 
2<).0 64000.0 26.0 14000.0 4000.0 
30.0 12000.0 18.0 5000.0 50000.0 
20.0 10000.0 14.0 40000.0 53000.0 
110.0 1000.0 30.0 25000.0150000.0 
,; 
13 14 15 
75.0 27.0 i '')4\..'('1'-'.0 
60.0 38.0 ~ ~(\\10\"'. ,'\ 
40.0 29.0 650(\\)('. (\ 
42.0 31.0 100000 .. 0 
40.0999999.0 60000,1.0 
100.0 28.0 6100':·0.0 
fl0.0 28.0 7(1000.0 
50.0 31.0 7500(·0.0 
110.0 32.0 79000(\.\..' 
60.0 35.0 785000." 
100.0 ::i:!.v 7~\"(\00 .0 
40.0 26.0 20t'II')v0. (\ 
45.0 3\ .. 0 5 (\(".00 \' • \) 
150.0 33.0 900000.0 
50.0 34.0 100000 .. 0 
6 .. 2 35.0 375000.0 
125.0 40.0 :"5 O(h.) 0 .. 0 
6.0 3S .. 0 i 5000,) .) 
7.5 ~7.0 170\.'(\(" .. 0 
28.0 31.0 650000.0 
75.0 32.0 15000,'0.0 
50.0 31.0 500000.0 
20.0 28.0 :'50\)00 .. 0 
25.0 28.0 90('·00 .. 0 
35.0 2£],0 700000.0 
20.0 25.0 800000.0 
24.0 29.0 890000.0 
30.0 29.0 500000.0 
50.0 28.0 12000,.0.0 
70.0 34.0 200000.0 
~ 
o 
""-l 
SECTIOrl A ROUND I 
QUESTION _** STATISTICAL FEEDBACK *M* TRUE 
NUMBER LQ MED UQ VALUE ERROR 
1.00 10.00 15.00 18.00 -0.5878 
'2 1000.00 20';0.00 3000.00 2750.00 -0.3105 
3 e000.00 13000.00 20000.00 7607.00 0.535'" 
"I 750.00 1:00.00 2000.00 1549.00 -0.03:':1 
5 120.00 180.00 218.00 151.00 0.17:;7 
6 290.00 840.00 1000.00 834.00 o.oon 
7 2S0V·:,. CiO 1 OOve,I). 00 250000.00 330000.00 -1.19:19 
8 28.00 32.00 50.00 66.00 -0. 72!.9 
9 10000.(10 20CoOO.00 38000.00 16701.00 0.1O()3 
10 15.00 18.00 20.00 10.00 o .~;878 
11 8000.00 20()OoJ.00 38000.00 39914.00 -0.6910 
12 4000.00 15000.00 55000.00 9134.00 2 .. 72'.2 
13 2B.00 50.00 75.00 150.00 -1.09d6 
14 28.0:> 31.00 33.00 33.20 -0.06ill. 
15 170000.00 500000.00 750000.00 72144'J.OO -0.3667 
16 1.50 4.00 8.00 4.60 -0.1398 
17 20.00 213.00 35.00 19.40 0.3669 
18 200.00 5<)0.00 1000.00 586.00 -0.1507 
19 500.00 1000.00 1500.00 07'J.00 0.12'10 
20 ~.00 4.00 6.00 7.80 -0.6678 
21 500.00 7fJ0.()0 7000.(,0 248,15.00 
-3.4"'11 
~2 B500.00 100\,0.00 28000.00 18890.00 -0. 63·~0 
23 3500.00 6000.00 8000.00 12846.00 -0.7613 
24 10e.00 115.00 120.00 121.00 -0.0509 
25 35.00 BO.OO 200.00 254.00 -1.1553 
26 900.00 1290.00 2000.00 1157.00 0.IOd8 
27 12.00 25.00 40.00 59.40 -0.8654 
28 1000.00 3000.00 4500.00 4144.00 -0.3230 
29 400.00 700.00 1000.00 510.00 0.3167 
30 75.00 200.00 300.00 117.00 0.5361 
CUMHULATIVE DISTRIBUTION FOR LOGNORMAL DISTRIBUTION - ALL VALUES ,\DJUSTED BY -1.435 
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.(\ 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.e ::? .. i 
1 0 0 0 0 2 I I I 3 3 12 12 15 ~6 32 53 S2 46 97 56 64 
I 0 0 0 0 3 4 5 6 9 12 24 36 51 77 109 162 214 260 357 413 477 
0.11 0.00 0.00 0.00 0.00 0.34 0.45 0.56 0.67 1.01 1.35 2.70 4.05 5.74 8.66 12.26 18.22 24.07 29.25 40.16 46.46 53.66 
2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3 .. 2 3.3 3.4 3.5 3.6 3.7 3.B 3.9 4.0 4.1 4.2 4.3 
28 43 46 23 30 27 16 14 17 13 11 22 6 14 10 5 8 13 3 5 4 7 
~·J3 548 594 617 647 674 690 704 721 734 745 767 773 787 797 802 810 823 926 831 835 842 
56.81 61.64 66.82 69.40 72.78 75.82 77.62 79.19 81.10 82.56 83.BO 86.2B 86.95 B8.53 89.65 90.21 91.11 92.58 92.91 93.48 93.93 94.71 
4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5 .. 2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.1~UP 
10 2 1 3 2 3 4 5 3 0 0 0 2 2 2 0 I 7 
B52 854 855 858 860 863 867 872 875 0 0 0 877 879 881 0 882 889 
95.84 96.06 96.18 96.51 96.74 97.08 97.53 98.09 98.43 0.00 0.00 0.00 98.65 98.88 99.10 0.00 99.21100.00 
N 
o 
{Xl 
.oECTJOII A ROUND 2 
QUEST STATISTICAL FEEDBACK MANIPULATED FEEDBACK TRUE 
NO. LO MED UQ LO HED UQ VALUE 
1 15.00 :'0.00 25.00 10.00 26.00 34.00 18.00 
2 2000.00 2500.00 3000.00 1900.00 3600.00 4000.00 2750.00 
3 8500.00 12000.00 15000.00 7607.00 
4 1000.00 1500.00 1700.00 1549.00 
5 120.00 126.00 160.00 80.00 110.00 145.00 151.00 
6 600.00 85() .. 1)0 911.00 834.00 
7 200000.00 280000.00 320000.00 100000.00 300000.00 420000.00 ~30000.00 
8 30.00 3~.VO 45.00 66.00 
9 10000.00 1300r,.00 20000.00 10000.00 11000.00 15000.00 16701.00 
10 11.00 1::;.00 18.00 7.00 8.00 18.00 10.00 
11 ~401jrJ .00 30':>00.00 3/,000.00 20000.00 42000.00 50000.00 3\'914.00 
12 4vvv .. 0(J 8000.00 18000.00 984.00 
13 ';5.00 50.00 65.00 150.00 
14 31.00 32.00 :15.00 31.00 39.00 41.00 3.5.:'0 
~'5 0~0000.00 750000.00 000000.00 600000.00 900000.00 950000.00 721449.00 
10 2.00 4.00 5.00 4.60 
17 30.00 33.00 40.00 28.00 40.00 52.00 19.40 
18 ::!IJO .. OO 400 .. 00 600.00 586.00 
19 500.00 750.00 1000.00 400.00 500.00 800.00 137"'.00 
20 3.00 4.00 6.00 7.80 
21 10000.')0 15000.00 I eG·10.GO 10000.00 18000.00 20000.00 ::!4!J4~;. 00 
?? ~ r;rJv0 .Olj 110000.00 2fJ000.00 16000.00 20000.00 28000.00 18090.00 
23 50GO.0·) 7C,t)0.00 0000.00 121346.00 
::4 112.00 118.00 122.00 I::!O.OO 130.00 133.00 121.00 
25 6~.O0 100.00 170.00 254.00 
:?~ 720.00 1000.00 1:>90.00 600.00 700.00 1200.00 1157.00 
27 15.00 22.00 30.00 59.40 
28 3500.00 4000.00 4800.00 3000.00 4800.00 5:200.00 4144.00 
~9 500.00 700.00 900.00 510.00 
30 100.00 200.00 250.00 117.00 
TRUE 
ERROR 
0.11 
-0.10 
0.46 
-0.03 
-0.18 
0.0:' 
-0.10 
-0.72 
-0.25 
0.41 
-0.2'} 
2.10 
-1.10 
-0.04 
0.04 
-0.14 
0 .. 53 
-0.38 
-0.16 
-0.07 
-0.50 
-0.05 
-0.61 
-0.03 
-0.93 
-0.15 
-0.9~ 
-0.04 
0.32 
0.54 
MANIP ERROR TRUE MANIF' RANGE 
ERROR DIFFER RANGE RANGE DIFFER 
0.37 0.26 10.00 24.00 14.00 
0 .. 27 0.36 1000.00 2100.00 1100.00 
6500.00 
700.00 
-0.32 -0.14 40.00 65.00 25.00 
311.00 
-0.10 0.07 120000.00 320000.00 200000.00 
1 ~i.OO 
-0.42 -0.17 10000.00 5000.00 -5000.00 
-0 .. 22 -0.63 7.C,V 11.00 4.·j0 
0.05 0.34 12000.00 30000.00 18000.00 
14000.00 
~O.\)0 
0.16 0.20 4.00 10.00 6.00 
0 .. 2:2 0.18 150000.00 350000.00 200000.00 
3.00 
0.72 0.19 10.00 24.00 14.00 
300.00 
-0.56 -0.41 500.00 400.00 -100.00 
:3.00 
-0.32 0.18 8000. i'O 10000.00 :!OOO.OO 
0.06 0.1 I 5000.00 12000.00 7000.00 
3000.00 
0.07 0.10 10.00 13.00 3.00 
105.00 
-0.50 -0.36 570.00 600.00 30.00 
15.00 
0 .. 15 0.18 1300.00 2200.00 900.90 
400.00 
150.00 
N 
o 
1.0 
S[CnOrl ,; F:OUND 2 
* * * • * * ACTUAL VALUE OF * * * * * * QUEST RI RI HANIP. Tf.:UE RI 
NO. MEDlr.N MEDIAN MEDIAN ANSWER MEAN 
10.00 20.0H 26.00 18.00 19.93 
2 200CI.00 2500.00 3600.00 2i·50.00 2405.00 
3 13000.00 12000.00 7607.00 13093.33 
4 15':>0.00 1500.00 1549.00 1398.33 
5 180.00 176.00 110.00 151.00 142.57 
6 840.00 850.00 834.00 807.50 
7 100000.00 280000.00 300000.00 330000.00 272516.60 
8 32.00 32.00 66.00 35.47 
9 200,,0.00 13000.00 11000.00 16701.00 15672.41 
10 18.1)0 15.0() 8.00 10.00 • 14.B7 
II 20000.0'0 3000().OV 42000.00 39914.00 298:~7 .59 
12 15000.00 8000.00 984.00 15210.00 
;3 50.00 50.00 150.00 56.70 
14 31.00 32.00 39.00 33.20 32 .. 27 
15 500000.00 75aooo.00 900000.00 721449.00 71063:1.00 
16 4.00 4.00 4.60 3.86 
17 28.00 33.00 40.00 19.40 35.70 
18 500.00 400.00 586.00 469.43 
19 1000.00 750.00 500.00 879.00 898.83 
20 4.00 4.00 7.00 4.92 
21 780.00 15000.00 18000.00 24845.00 16344.53 
2~ 10000.00 18000.00 20000.00 18890.00 10950.00 
23 6000.00 7000.00 12846.00 6736.66 
24 115.00 IIB.OO 130.00 121.00 116.63 
25 80.00 100.00 254.00 215.00 
26 1290.00 1000.00 700.00 1157.00 1140.37 
27 25.00 22.00 59.40 24.61 
28 3000.00 4000.00 4800.00 4144.00 3873.33 
29 700.00 700.00 510.00 698.33 
30 200.00 200.00 117.00 195.67 
RI ** STANDARDIZED VALUE OF *-
STAN[',iRD RI RI HANIP. TRUE 
DEVIt. rIllN MEDIAN MEDIAN MEDIAN ANSWER 
9.26 -0.24 0.10 0.31 0.03 
8u4.19 -0.30 -0.15 0.20 -0.07 
7378.10 -0.::10 -0.38 -0.73 
698.21 -0.32 -0.32 -0.31 
4(,.09 -0.04 -0.63 -0.81 -0.36 
284.62 0.01 0.02 -0.00 
104311.40 -0.38 0.55 0.66 0.81 
13.29 -0.39 -0.39 0.44 
7~·l2 .. 27 -0.27 -0.63 -0.73 -0.44 
'\.:16 -0,0:> -0.5'1 -1.74 -1.'10 
12e4~.3U -0.24 0.:'7 0.88 0.77 
16505.19 -0.30 -0.42 -0.47 
22.79 -0.13 -0.13 2.59 
3.42 0.05 0.32 2 .. 26 0.66 
1903.~7. BO -0.02 O. (.,7 1.08 0.59 
2.52 -0.09 -0.09 0.07 
10.66 -0 .. 12 0.18 0.(,0 -0.64 
3~2.82 -0.29 -0.35 -0.24 
638.23 -0.29 -0.50 -0.71 -0.39 
2.~5 -0.25 -0 . .25 0.05 
15606.':57 -0.46 0.31 0.48 0.85 
7243.61 -0.50 -0.06 0.05 -0.01 
34::!6.32 -0.20 0.00 ;'18 
7.00 0.21 0.65 2.40 1.09 
397.91 -0.40 -0.36 -0.07 
5~0.87 -0.26 -0.53 -0.82 -0.38 
12.53 -0.30 -0.38 0.52 
1331.10 -O.O~ 0.43 0.80 0.50 
2~6.85 0.09 0.09 -0.47 
117.39 -0.13 -0.13 -0.49 
A B " SUCCESS 
STD. DIFFER (RI-RII/(HI-Rl)*100 
RI-RI MI-RI STD NON-ST~ ERROR 
0.35 0.56 62.5 6:2.5 72.5 
0.16 0.50 31.3 31.3 38.0 
-0.59 -0.76 77.1 77.1 72.4 
0.93 1.04 90.0 90.0 93.7 
-0.36 -0.46 77.8 77.8 7~.1 
-0.52 -1.73 30 .. 0 30.0 ::.'.5 
0.51 1.12 45.5 45.5 54.0 
0.28 2.:?i 12.5 12.5 13.8 
0.69 1.10 b2.5 62.5 69.,) 
0.30 0.72 41.7 41.7 46.1 
-0.21 -0.42 50.0 50.0 41.5 
0.78 0.94 8~ .. 6 92.6 94.2 
0.44 0.55 80.0 80.0 84.S 
0.44 2.19 20.0 20.0 21.0 
-0.28 -0.56 49.2 49.2 41.7 
0.46 0.83 55.6 55.6 61.2 
N 
I-' 
.0 
QUE~TIONS BY ROUND SECTION A 
QIIESl STATISTICAL FEEDBACK MANIPUL~TED FEEDBACK TRUE TRUE MANIP ERROR TRUE MAN IF' RANGE NO. ROUND LQ HED UQ LQ MED UQ VALUE ERROR ERROR DIFFER RANGE RANGE DIFFER 
1.00 10.00 15.00 18.00 -0.59 14.00 
2 15.00 20.00 25.00 10.00 26.00 34.00 18.00 0.11 0.37 0.26 10.00 24.00 1~.00 
3 18.00 22.00 26.00 21.00 26.00 32.00 18.00 0.20 0.37 0.17 8.00 11.00 3.00 
4 20.00 24.00 26.00 23.00 24.00 3, .00 18.00 0.29 0.29 0.00 6.00 8.00 :?OO 
2 1 1000.00 :'000.00 3000.00 2750.00 -0.32 2000.00 
2 2000.00 2')00.00 300)0.00 1900.00 3600.00 ·\000.00 2750.00 -0.10 0.27 0.36 1000.00 2100.0{l 1 00.00 
3 ::000.00 :!:>0(,.OO 3:-00.00 3500.('0 3600.00 ;;'000.00 :·7~'0. 00 -0.10 0.27 0.36 1500.0{l 300.00 -1 00.00 4 2000.00 ~0'10 .00 3500.00 3500.00 3600.00 ·,aoo.oo 2'/50.00 0.09 0.27 0.\8 1500.00 3COO.00 -, 0(\6~:h,) 
3 1 8000.00 1300'l.OO 20000.00 7607.00 0.54 12000.00 
2 8500.00 12000.00 15000.00 7607.00 0.46 0500.00 
3 9000.00 12000.00 14000.00 7607.00 0.46 5000.00 
4 9000.00 1~000.00 13000.00 7607.00 0.,16 4000 00 
4 1 7';0.00 151;0.00 2000.00 1549.00 -0.03 1250.00 
2 100e.00 1500.00 17()O.00 1549.00 -0.03 700.00 
3 1000.00 1500.00 1500.00 1549.00 -0.03 500.00 4 1000.00 1500.00 1500.00 1549.00 -0.03 51)0.00 
5 1 i :'0.0[, 180.00 210.00 151.00 0.18 98.00 
2 120.00 126.00 160.00 80.00 110.00 145.00 151. ,10 -0.18 -0.32 -0.14 40.00 65.00 ~5."\) 3 115.00 125.00 130.00 100.00 115.00 130.00 151.00 -0.19 -0.27 -0.08 15.00 30.00 15.00 4 115.00 120.00 130.00 100.00 115.00 120.00 151.00 -0.23 -0.27 -0.04 15.00 20.00 5.00 
6 2'70.00 G40.00 1000.00 834.00 0.01 710.00 
2 600.00 850.00 911.00 834.00 0.02 311.00 
3 760.CO 350).00 911.00 834.00 0.02 151.00 
4 300.00 850.00 911.00 03'1.00 0.02 111.00 
7 25000.00 100000.00 250000.00 330000.00 -1.19 2 5000.00 
2 200000.00 280000.00 320000.00 100000.00 300000.00 420000.00 330000.00 
-0.16 -0.10 0.07 0000.00 320000.00 200000.00 
3 280000.00 300000.00 330000.00 280000.00 330000.00 400000.00 330000.00 
-0.10 0.00 0.10 0000.00 120000.00 7\."000.\'10 4 300000.00 310000.00 330000.00 310000.00 330000.00 3U0000.00 330000.00 
-0.06 0.00 0.06 0000.00 70000.00 40000. ,-'0 
8 1 28.00 32.00 50.00 66.00 -0.7:! 2::?OO 
2 ~0.00 32.00 45.00 66.00 -0.72 I~.OO 
3 30.00 32.00 40.00 66.00 -0 .. 72 10.00 
4 30.00 32.00 36.00 66.00 -0.72 8.00 
9 10000.00 20000.00 38000.00 16701.00 0.18 28000.00 
2 10000.00 13000.00 20000.00 10000.00 11000.00 15000.00 16701.00 -0.25 -0.42 -0.17 10000.00 5000.00 -5000.00 
3 10000.00 12500.00 15000.00 10000.00 11500.00 13000.00 16701.00 -0.29 -0.37 -0.08 5000.00 3000.00 -:'(,OO.ll(. 
4 10000.00 12000.00 15000.00 10000.00 11500.00 12500.00 16701.00 -0.33 -0.37 -0.04 5000.00 2500.00 -2500.0':-
10 1 15.00 18.00 20.00 10.00 0.59 5.00 
2 11.00 15.00 18.00 7.00 8.00 18.00 10.00 0.41 -0.:22 -0.63 7.00 11.00 4.00 N 3 10.00 12.00 15.00 7.00 8.00 10.00 10.00 0.18 -0.22 -0.41 5.00 3.00 -2.0J I-' 4 10.00 12.00 15.00 7.00 9.00 9.00 10.00 0.18 -0.11 -0.29 5.00 2.00 -3.00 J-' 
SJOB (11646316),'BRADLEY NELSON ',LINES-60,PAGES-aO,TIHE-200 
I INTEGER AI30,70),WI5) 
2 DIHENSION IPART(30),IFREQI4,70,5),XNDEXI4,70), 
I STDI4,70),HFREQI4,70,5),YNDEXI4,70),RIRI14,70), 
2 YIRI 14,70) ,SUCI4, 70) ,DI(70) ,DIRI 14,70) 
3 DATA IFREQ/1400~0/,YNDEXI280*0.0/,HFREQ/1400*01 
4 ICD=5 
5 IPR=6 
6 
7 
S 
9 
10 
II 
I::> 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
C 
C 
C 
C 
100 
150 
READ (ICD,9030) 
READ<ICD,9(00) 
DO 150 U'=I,NP 
RE:'.DOCD,9010) 
COtH1NUE 
JQ=I 
~'I'l"'I,) 
200 com INUE 
IF (~,O.GT .NQ) 
WRITE (IF'r!, 91 00) 
WRITE, IF-R,9110) 
DO .!00 If'~ 1 ,N? 
WRITE' (IPR, 9120) 
3,,0 CONi'lNUE 
IF 1~.O.E(j.NQ) 
.JQ~.JO·40 
I\Q=KO+40 
23 GO TO 200 
24 1000 CONTINUE 
** READ DESIRED INDEX ** 
(DIOQ),lQ=I,50) 
** READ START CARD ** 
NP,NQ,IH,IR,IEND 
** READ DETAIL INPUT ** 
I?ART<IP), (AI IP, IQ) ,IQ=1 ,NQ) 
** WRITE DETAIL REPORT ** 
KQ=NQ 
IH,IR 
II,I=JQ,KQ) 
IPARTIIP),(AIIP,IQ),IQ=JQ,KQ) 
GO TO 1000 
25 WR1TEIIPR,92(0) IM,IR 
C ** CALC. FREQ DIST, INDEX, • STD DEV ** 
26 DO 1500 IQ=I,NQ 
27 DO 1100 IP=I,N? 
28 IFREQ(IR,IQ,AIIP,IQ»=IFREQIIR,IQ,ACIP,IQ»+I 
29 1100 CONTINUE 
30 XNDE'XIIR,IQ)=II*IFREQIIR,IQ,I)+2*IFREQ(IR,IQ,2)+ 
1 3*IFREQ(IR,IQ,3)+4*IFREQIIR,IQ,4)+ 
2 5*lFREQIIR,IQ,5) )*1.0/NP 
31 SUM=O.O 
32 I:.S 
33 DO 1200 IF=I,5 
34 I(=If-XNDEXI1R,IQ) 
35 SUM=X~X'IIFREQIIR, IQ, IF)+SUH 
36 1200 CONTINUE 
37 STDIIR,IQ)mSQRTISUM/NP) 
C ** WRITE INDIVIDUAL ROUND REPORT ** 
38 WRITEIIPR,9220) IQ,IIFREQIIR,IQ,IF),IF-I,5~.STD(IR.IQ), 
I XNDEX IIA, IQ) 
39 1500 CONTINUE 
40 IF (IEND.EO.O) GO TO 100 
41 2000 CONTINUE 
42 READ(ICD,9000) NP,NO,IH,IR,IEND,NH 
43 IF (IEND.EO.8) GO TO 8999 
44 
45 
46 
47 
C ** READ MANIPULATED FREQUENCIES ** 
DO 2050 I=I,NM 
READ(ICD,9020) IQ, (WIIF),IF=I,S) 
DO 2040 IF-I,S 
MFREQIIR,IQ,IF).W(IF) 
212 
48 2040 CONTINIJE 
C .... CALC INDEX FOR MANIP FREQ .... 
49 YNt[X(IR,IQ)c(I~W(1)+2*W(2)+3*W(3)+4"W(4)+5"W(5»*1.01NP 
50 2050 CONTINuE 
C .... WRITE VALUE STATEMENT STATISTICS RPT .... 
51 WRITE(IPR,9300) IM,IR 
52 DO 2300 IQ=I,NQ 
53 RIR1(IR,IQ)cXNDEX(IR,IQ)-XNDEX(I,IQ) 
54 IF (YNOEX(rr~, IQi .EQ.0.0) GO TO 2200 
55 YIR1(IR.IQ)=YNDEX(IR.IQ)-XNDEX(I,IQ) 
56 OIR1 (If<,IQ)=DI(I(~)-XNDEX(1 ,IQ) 
57 SUC(IR.IQ)=RIRI(IR,IQ)/DIR1(IR.IQ)"100.0 
58 WRITE<If'R.932() IQ,(IF«E(Hl,IQ.rF).IF~I,5). 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
134 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
(IFF:EQ( IR, IQ, IF>. IF=1 ,5). (MFREQ( m, rQ. IF). IF"I, 5), 
2 SrD(IR.IQ),XNOEX(I,IQ),XNDEX(IR.IQ).YNDEX(IR,IQ), 
3 DI<IQ),RIR1(IR.IQ).YIR1(IR,IQ).DIR1<IR,IQ), 
4 SUC(IR,IQ) 
GO TO 2300 
2200 CONTINUE 
WRITE( IPR. 9330) 10, (IFREQ( 1.10, IF), IF"1 ,5), 
1 (IFREO(IR.IQ.IF).IF~I,5),STD(IR,IQ),XNl)E~:(1.IQ), 
2 XNDEX(IR, 1Q) ,RIR1<IR, IQ) 
2300 CONTINUE 
C 
IF (IEND.NE.9) GO TO 2000 
NR=IR 
ICH<=(,O 
liD 3300 IQ=I,NO 
ICTR=TC1R+NR+l 
.... WRITE VALUE STATEMENT STATISTICS BY ROUND RPT .... 
IF ([C1R.LE.60) GO TO 3000 
WRITE(IPR.9400) 1M 
ICTR=5+NR 
3000 WRlTE(IPR,?420) IQ,(IFREQ(I.IQ,IF),IF"I,5),STD(I,IQ), 
1 XNDEX(l,IQ) 
2 
3 
3100 
1 
3200 
3300 
8999 
DO 3200 IR=2,NR 
IF (YNDEX(IR,IQ).EQ.0.0) GO TO 3100 
WRITE (IPR,?430i IR.(IFREQ(IR,IQ,IF),IF=1,5), 
(MFREQ(IR,IQ.IF),IF-1,S),STD(IR,IQ),XNDEX(IR,IQ). 
YNDEX(IR.IQ),DI(IO),RIR1(IR,IQ),YIR1(IR,IQ), 
DIR1(IR.IQ).SUC(IR,IQ) 
GO TO 3200 
COIHINUE 
WRITE (IPR,9440) If<.(IFREQ(IR,IQ,IF),IF"I,5),STD(IR,IQ). 
CONTINUE 
CONTlI'<UE 
CONTINUE. 
WRITE (IPR,9900) 
STOP 
XNDEX(IR,IQ),RIR1(IR,IQ) 
9000 FORMAT(213,2X,Al ,313) 
9010 FORMAT(I4,6X,70Il) 
90~0 FORMAT(6I3) 
9030 FORMAT(8Fl0.2) 
9100 FORMAT('IPARTICIPANTS ANSWERS TO VALUE DELPHI STATEMENTS _ , 
1 ':;ECTION ',A1,3X,'ROUND ',11> 
9110 FORHAT< 'OPART. ',40131> 
91~0 FORMAT(IX,I4,2X,40I3) 
9200 FORMAT<'IFREQUENCY DISTRIBUTIONS OF VALUE DELPHI STATEMENTS _ , 
1 'SECTION ',Al,3X,'ROUND ',III 
2 '0STATE. - FREQUENCY - STD.'I 
3 NO.1? 3 4 5 DEV. INDEX'II 
9220 FORMAT(2X,I2,3X,5I3,2X,F6.2,F7.2) 
9300 FORMAT('IVALUE STATEMENT STATISTICS - SECTION '.Al,3X, 'ROUND '.111 
1 'OSTATE. -- ROUND I -- ROUND I MANIPULATED' 
2 Rl Rl RI M~NI? DESIRED 
2 I~' 1/ 
3 NO. 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 , 
4 'STD DEV INDEX INDEX INDEX INDEX RI-RI MI-Rl DI-Rl SUC', 
5 'CESS'I) 
9320 rORMAT(2X,I2,3X,3(313,IX),F7.2,IX,3F6.2,IX,F6.2,IX,3F6.2,F7.1) 
9330 FORMAT(2X,I2,3X,2(513,IX),16X,F7.2,IX,2F6.2,14X,F6.2) 
9400 FORMAT('IVALUE STATEMENT STATISTICS BY ROUND - SECTION ',All 
2 'OSTATE. -- ROUND I -- MANIPULATED RI R'. 
3 'I MANIP DESIRED .'1 
4 NO. ROUND 1 2 3 4 5 1 2 3 4 5 STD DEV IND', 
5 'EX INDEX INDEX RI-Rl MI-Rl DI-Rl SUCCESS') 
96 9420 FORMAT('O ',I2.5X,'1 ',5I3,18X,F6.2,IX.F6.2) 
97 9430 FORMAT(9X,Il,2X,2(513,IX),2F7.2,F6.2,IX.F6.2,IX,3F6.2,F7.1) 
98 9440 FORMAi(9X,Il,2X.5I3.18X,F6.2.1X,F6.2,14X.F6.2) 
99 9900 FORMAT('1 ') 
100 END 
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PARTICIPA~TS ANSWERS TO VALUE DELPHI STATEMENTS - SECTION A ROUND I 
PART. 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
411 
723 
807 
859 
1078 
1489 
1720 
1928 
2008 
2376 
2451 
2639 
2685 
3497 
3507 
3874 
5371 
5533 
6493 
6520 
6548 
6604 
7366 
G224 
8783 
8985 
9091 
9164 
9481 
9710 
3 
4 
3 
4 
4 
3 
3 
4 
3 
3 
3 
3 
:2 
4 
4 
4 
3 
I 
4 
4 
4 
5 
:2 
I 
3 
4 
4 
3 
3 
2 
3 
4 
4 
5 
2 
2 
3 
3 
3 
4 
4 
4 
;; 
3 
3 
3 
4 
I 
5 
3 
5 
4 
4 
3 
4 
5 
4 
4 
4 
4 
4 I 243 
33442 
4 3 4 4 2 
3 4 352 
3 I 5 4 1 
2 2 4 4 2 
2 3 :2 3 3 
4 3 4 4 5 
4 5 453 
4 4 352 
4 3 55:? 
2 3 4 4 3 
:2 I 1 4 3 
3 3 551 
5 3 5 4 :2 
2 3 3 5 3 
4 2 3 5 :2 
2 I 4 3 
3 4 5 3 2 
4 5 4 4 4 
5 4 5 5 ') 
4 3 5 4 4 
5 3 5 4 I 
3 2 :2 3 :2 
3 3 4 5 1 
4 3 4 5 3 
4 3 5 5 3 
4 3 5 4 5 
4 3 3 4 4 
3 2 3 4 3 
42234 5 
3 4 3 344 
4 433 2 4 
4 2 4 4 5 5 
343 I 4 3 
3 4 3 3 3 3 
3 4 343 4 
3 4 3 345 
5 I 334 5 
321 534 
454 435 
5 4 2 3 3 5 
4 223 2 3 
4 :2 3 4 4 5 
3 4 3 5 4 5 
:2 4 2 4 4 3 
5 3 2 255 
4 4 3 3 2 4 
5 5 :2 332 
4 4 4 5 5 '5 
4 4 5 544 
5 4 4 355 
353 I 2 4 
3 2 23:2 3 
4 4 2 5 4 4 
5 4 3 3 3 4 
44434 4 
5 3 3 3 3 5 
4 3 4 4 3 5 
4 3 3 2 2 5 
325 
445 
343 
3 4 4 
2 I 4 
333 
433 
544 
455 
434 
3 2 5 
243 
334 
4 3 4 
555 
343 
223 
425 
222 
4 '5 5 
334 
354 
2 :2 4 
2 4 3 
324 
223 
343 
443 
3 3 2 
334 
4 4 3 
433 
353 
4 :2 3 
231 
444 
3 :2 5 
332 
555 
535 
452 
3 4 4 
344 
2 3 4 
4 4 4 
433 
3 :2 3 
4 4 
322 
55'5 
4 5 3 
553 
I 5 5 
4 3 5 
555 
4 4 3 
344 
3 5 4 
354 
224 
I 
4 
3 
5 
I 
3 
3 
4 
5 
5 
2 
4 
3 
4 
5 
3 
:2 
2 
5 
4 
4 
5 
2 
5 
:2 
4 
5 
4 
3 
4 
I 5 
4 3 
3 3 
3 4 
I 5 
2 4 
:2 3 
4 4 
5 5 
I 3 
2 5 
3 4 
:2 5 
J 4 
4 5 
3 4 
3 2 
2 2 
:2 2 
4 4 
3 5 
4 4 
I 4 
3 4 
I 5 
3 5 
4 4 
4 4 
4 5 
2 4 
3 
4 
3 
5 
3 
3 
3 
5 
4 
4 
4 
5 
3 
3 
4 
2 
3 
4 
5 
4 
5 
5 
3 
4 
.; 
4 
4 
5 
3 
4 
4 3 
4 4 
2 3 
3 4 
4 3 
4 .; 
3 3 
3 .; 
.; 5 
I 4 
3 3 
4 5 
3 4 
5 5 
3 3 
:2 3 
3 3 
4 4 
3 5 
4 4 
3 5 
4 4 
2 4 
2 3 
5 5 
4 5 
4 4 
3 5 
3 4 
3 4 
:2 
4 
4 
I 
2 
2 
3 
4 
2 
:2 
3 
3 
:2 
:; 
3 
2 
3 
3 
2 
4 
4 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
5 
2 
3 
3 
5 
5 
1 
5 
4 
4 
4 
4 
4 
5 
2 
2 
:; 
5 
3 
3 
4 
5 
4 
4 
5 
4 
4 
3 
4 
3 
5 
2 
3 
3 
4 
3 
3 
5 
.; 
3 
4 
.; 
.; 
5 , 
5 
:; 
4 
2 
4 
4 
4 
5 
3 
3 
4 
2 
5 
4 
4 
5 
5 
4 
4 
5 
5 
3 
5 
4 
4 
5 
4 
4 
5 
5 
5 
4 
5 
4 
5 
3 
5 
5 
5 
5 
4 
4 
3 
.\ 
3 
4 , 
I 
3 
4 
5 
4 
3 
.) 
:2 
5 
3 
5 
2 , 
3 
4 
5 
2 , 
4 
5 
3 
4 
2 
4 
2 
2 
.) 
3 
5 
4 
3 
4 
5 
5 
2 
5 
3 
3 
4 
:2 
4 
3 
2 
5 
3 
5 
3 
:; 
3 
4 
4 
4 
4 
3 
2 
222 
454 
244 
451 
553 
432 
323 
445 
353 
4 4 2 
353 
443 
252 
454 
3 4 4 
333 
334 
I 4 .) 
5 4 5 
4 4 4 
454 
453 
4 2 5 
342 
453 
3 3 3 
:; 4 :; 
354 
4 4 3 
:2 :; 3 
, :; 3 4 4 
4 4 5 5 4 
3 4 5 .\ 3 
:; 3 5 5 5 
, 2 5 5 
23:; 4 4 
3 :; 3 4 4 
43445 
33555 
2 3 5 5 4 
3 3 4 4 4 
3 3 454 
:2 3 4 4 3 
3 :; 3 5 5 
4 :; 4 3 4 
3 :; -1 4 4 
3 :; 554 
2 :2 4 , 5 
4 532 5 
4 3 3 4 4 
3 4 5 '5 '5 
:; 4 4 '5 3 
:! 4 4 2 3 
43444 
2 3 4 5 3 
4 4 4 4 5 
4 '5 :; 4 4 
:; :; '5 4 5 
:; 3 3 4 5 
2 2 3 5 3 
I 
5 
4 
:2 
:2 
3 
4 
2 
:; 
:; 
2 
2 
4 
2 
3 
:2 
'5 
4 
:; 
:2 
:; 
:; 
:; 
:; 
4 
4 
:; 
N 
I-' 
.p-. 
215 
FREQUENCY DISTRIBUTIONS OF VALUE DELPHI STATEMENTS - SECTION A ROUND 1 
STATE. - FREQUENCY - STD. 
NO. 2 3 4 5 DEIJ. INDEX 
1 2 3 12 12 1 0.92 3.23 
:2 1 2 10 13 4 0.92 3.57 
3 0 6 8 13 3 0.92 3.43 
4 4 4 16 4 2 1.02 2.87 
5 1 3 6 10 10 1.10 3.83 
6 0 0 4 15 11 0.67 4.23 
7 5 10 9 3 3 1.17 2.63 
8 0 1 9 13 7 0.81 3.87 
9 1 6 4 16 3 1 .. 02 3.47 
10 1 8 14 6 1 0.85 2.93 
11 2 2 15 6 5 1.04 3.33 
12 0 6 9 11 4 0.96 3.43 
13 0 1 5 10 14 0.84 4.23 
14 0 7 13 8 2 0.86 3.17 
15 1 8 8 9 4 1.09 3 .. 23 
16 0 2 10 11 7 0.B8 3.77 
17 1 3 10 11 5 0.\19 3.53 
18 1 5 7 7 10 1.19 3.67 
19 1 3 9 10 7 1.05 3.63 
20 2 5 6 9 8 1.23 3.53 
21 5 7 9 8 1 1.12 2.77 
22 0 3 4 13 10 0.93 4.00 
23 0 1 10 12 7 0.02 3.83 
24 1 4 12 11 2 0.90 3.30 
25 G 0 9 13 8 O. -15 3.97 
26 2 11 12 5 0 0.83 2.67 
27 1 3 4 13 9 1.06 3.87 
28 1 3 9 11 6 1.·)2 3.60 
29 0 0 2 12 16 O./;2 4.47 
30 4 5 7 9 5 1.28 3.20 
31 0 5 9 9 7 1.02 3.60 
32 1 4 9 13 3 0.96 3.43 
33 0 3 5 11 11 0.97 4.00 
31 1 5 12 9 3 0.96 3.27 
35 2 7 13 8 0 0.87 2.90 
36 1 2 19 6 2 0.79 3.20 
37 0 1 9 12 8 0.83 3.90 
38 1 2 1 14 12 0.99 4.13 
39 0 0 6 13 11 0.73 4.17 
40 4 8 10 6 2 1.11 2.80 
41 G 3 6 14 7 0.90 3.83 
42 G 4 11 10 5 0.92 3.53 
43 3 6 14 7 0 0.90 2.83 
44 9 6 8 6 1 1.20 2.47 
45 0 2 5 18 5 0.76 3.87 
46 0 7 10 9 4 0.98 3.33 
47 1 3 16 9 1 0.79 3.20 
48 5 6 10 5 4 1.25 2.90 
49 1 10 1 17 1 1.05 3.23 
50 1 2 12 5 10 1.10 3.70 
VALUE STATEMENT STATISTICS - SECTION A 
STATE. 
NO. 
I 
2 
3 
.. 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
44 
45 
4'.. 
47 
48 
49 
50 
ROUND I 
2 3 4 5 
2 3 12 12 I 
1 2 10 13 4 
G68133 
4 .. 16 .. 2 
I 3 6 10 10 
o 0 4 15 11 
5 10 9 3 3 
o 1 9 13 7 
1 6 4 16 3 
I 8 14 6 I 
5 2 2 15 6 
e 6 911 4 
o I 5 10 14 
e 7 13 8 2 
I 8 8 9 4 
" 1 
I 
I 
2 
2 10 11 7 
3 10 I I 5 
5 7 7 10 
3 9 10 7 
5 6 9 8 
5 7 9 8 I 
e 3 4 13 10 
e I 10 12 7 
I 4 12 11 :2 
o 0 9 13 8 
o 
9 
6 
2 i1 12 5 
I 3 4 13 
1 3 9 11 
G 0 
4 5 
o 5 
7 
9 
~ 12 16 
9 5 
9 7 
13 3 
II II 
9 3 
I 4 9 
o 3 5 
1 5 12 
2 7 13 
1 2 19 
() I 9 
I 2 I 
006 
4 8 10 
036 
o 4 11 
3 6 14 
9 6 B 
o 2 5 
o 7 10 
1 3 16 
5 6 10 
1 10 1 
1 2 12 
8 0 
6 2 
12 8 
14 12 
13 i1 
6 
14 
10 
7 
6 
18 
2 
7 
5 
o 
1 
5 
9 4 
9 1 
5 4 
17 I 
5 10 
ROUND I 
:2 3 4 5 
3 8 12 6 I 
o 0 14 15 I 
o 6 11 13 0 
371721 
0411 96 
o 0 2 19 9 
5 14 6 4 I 
o 3 12 15 0 
o 6 7 15 2 
o 9 16 5 0 
2 3 10 II 4 
01917 3 
o 0 4 16 10 
o 7 14 9 0 
1 8 7 12 2 
o 3 15 10 :2 
I :i 9 II 4 
j 47711 
I 2 9 14 4 
I 3 7 13 6 
.; 8 13 5 0 
o I 2 16 II 
I 2 10 II 6 
o 4 12 14 0 
o 0 6 19 5 
:2 12 15 I 0 
o 4 7 16 3 
o 3 II 12 4 
o 0 0 15 l:i 
4 '} 10 13 I 
o 6 12 8 4 
I I 13 14 I 
o 2 12 10 6 
0717 5 \ 
2 "f 16 5 0 
I 21 6 I 
o 2 7 15 6 
16611 6 
o 0 2 17 II 
0\ 9 14 2 I 
o 2 10 13 5 
o 3 \5 10 2 
2 7 18 2 I 
7 Co 7 10 0 
o 0 6 19 :; 
o 9 16 4 1 
I 2 16 10 1 
6 5 16 3 0 
o 13 9 8 0 
1 0 15 7 7 
ROUND 2 
MANIPULATED RI RI RI MANIP DESIRED X 
1 2 3 4 5 STD DEV INDEX INDEX INDEX INDEX RI-Fel HI-Fel DI-RI SUCC~SS 
5 15 7 2 
3 B 14 2 3 
3 9 15 2 
1 5 12 11 
o 2 6 9 13 
2 10 12 4 2 
2 B 12 5 3 
4 9 10 5 2 
3 11 9 5 2 
o 11 12 4 3 
5 12 8 3 2 
3 9 11 4 3 
2 5 8 11 4 
4 11 10 4 
2 17 5 5 
0.98 
0.56 
0.76 
0.86 
0.96 
0.56 
\ .02 
0.66 
0.88 
0.67 
1.05 
0.68 
0.65 
0.73 
1.0\ 
0.75 
1.02 
1.17 
0.92 
1.01 
0.91 
0.72 
0.98 
0.70 
0.60 
0.67 
0.84 
0.84 
0.50 
1.07 
0.94 
0.76 
0.87 
0.73 
0.79 
0.69 
0.82 
1.12 
0.59 
0.92 
0.82 
0.75 
0.80 
1.16 
0.60 
0.75 
0.77 
0.92 
0.82 
0.95 
3.2:1 
3.57 
3.43 
2.87 
3.83 
4.23 
2.63 
3.81 
3.41 
2.93 
3.33 
3.4Z, 
4.23 
3.17 
3.~3 
3.n 
3.';3 
3.67 
3.6:, 
3.53 
2.77 
4.00 
3.83 
3.30 
3.9"1 
2.67 
3.87 
3.60 
4.47 
3.20 
3.60 
3.43 
4.00 
3.27 
2.9'') 
3.:'0 
3.Y·;) 
4.13 
4.17 
2.83 
3.G1 
3.53 
2.83 
2. ''-7 
3.67 
3.33 
3.2v 
2.90 
3 .. 23 
3.70 
2.80 
3.57 
3.23 
2.70 
3.57 
4.23 
2.40 
3.40 
3.43 
2.(37 
3.40 
3.73 
4.20 
3.07 
3.20 
3.37 
3.40 
3.77 
3.60 
3.67 
2.63 
4.23 
3.63 
3.33 
3.97 
2 .. 50 
3.60 
3.57 
4.50 
3.17 
3.33 
3.43 
3.67 
3.00 
2.80 
3.17 
3.83 
3.50 
4.30 
2.57 
3.70 
3.37 
2.77 
2.67 
3.97 
2.90 
3.27 
2 .. 53 
2.83 
3.63 
2.30 
2.BO 
2 .. 63 
4.03 
4.10 
2.80 
2.97 
2.73 
2.73 
2.97 
2.50 
2.83 
3.33 
2.57 
2.53 
2.70 -0.43 -0.93 -0.53 
0.00 
-0.20 
-0.17 
3.00 -0.27 -1.03 -0.83 
0.00 
-0.23 
3.20 -0.47 -1.23 -0.67 
-0.03 
-0.07 
3.70 0.07 0.70 0.37 
4.10 0.30 0.67 0.67 
-0.03 
-0.10 
-0.03 
3.00 -0.40 -0.97 -0.77 
-0.13 
0.10 
-0.03 
0.13 
-0.13 
0.23 
3.10 -0.20 -0.B7 -0.73 
0.03 
0.00 
-0.17 
3.10 -0.27 -1.13 -0.77 
-0.03 
0.03 
-0.03 
3.00 -0.27 -0.B7 -0.60 
0.00 
3.20 -0.33 -1.03 -0.80 
-0.27 
-0.\0 
-0.03 
-0.07 
3.40 -0.63 -1.63 -~.73 
0.13 
-0.23 
3.20 -0.13 -1.00 -0.63 
-0.17 
-0.07 
3.10 0.20 0.87 0.63 
0.10 
2.BO -0.43 -0.77 -0.53 
0.07 
-0.37 
2.60 -0.40 -0.70 -0.63 
-0.07 
BI.3 
32.0 
70.0 
18.2 
45.0 
52 .. 2 
27.3 
34.8 
44.4 
41.7 
B6.4 
21.1 
31.6 
81.3 
63.2 N· I-' 
0\ 
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VALUE STATEHEtlT STATISTICS FlY ROUND - SECTION A 
STATE. ROUND I MANIPULATED RI RI MANIP DESlRED :( 
NO. ROUND 2 3 4 5 1 2 3 4 5 STD DEV INDEX INDEX INDEX RI-Rl MI-Rl DI-Rl SUCCESS 
1 2 3 12 12 1 0.92 3.23 
2 3 8 12 i- 1 5 15 7 2 0.98 2.80 2.30 2.70 -0.43 -0.93 -0.53 81.3 
3 3 9 13 4 1 6 16 5 2 0.94 2.70 2.20 2.70 -0.53 -1.03 -0.53 100.0 
4 2 13 11 4 0 3 20 4 2 0.80 2.57 2.27 2.70 -0.67 -0.97 -0.53 125.0 
2 1 1 2 10 13 4 0.92 3.57 
2 
" 
0 14 15 1 0.56 3.57 0.00 
3 0 0 15 14 1 0.56 3.53 -0.03 
4 0 0 13 17 0 0.50 3.57 0.00 
3 1 0 6 8 13 3 0.92 3.43 
2 0 6 11 13 0 0.76 3.23 -0.20 
3 0 6 13 11 0 0.73 3.17 -0.27 
4 
" 
5 16 9 0 0.67 3.13 -0.30 
4 4 16 4 2 1.02 2.87 
2 3 7 17 2 1 0.86 2.70 -0.17 
3 2 8 17 2 1 0.81 2.'73 -0.13 
4 :2 2 23 2 1 0.73 2.93 0.07 
:; 1 3 6 10 10 1.10 3.83 
2 0 4 11 9 '6 3 8 14 2 3 0.96 3.57 2.aO 3.00 -0.27 -1.03 -0.£13 32.0 
:; 0 6 13 7 4 2 10 13 3 2 0.94 3.30 2.77 3.00 -0.5::\ -1.07 -0.B3 64.0 
4 0 6 13 10 1 0 14 12 2 2 0.79 3.20 2.73 3.0e -0.63 -1.10 -0.83 76.0 
(, 0 0 4 15 11 0.67 4.23 
:' 0 0 2 19 9 0.56 4.:!3 0.00 
3 0 (I 21 e 0.50 4.23 0.00 
4 0 0 22 7 0.413 4.20 -0.03 
7 .- 10 'I 3 3 1.17 2.63 
2 ~ 14 6 4 1 1.02 2.40 -0.23 .. 
3 4 IS 9 2 0 0.78 2.30 -0.33 
4 4 15 II 0 0 0.6-( 2.23 -0.40 
8 0 I 9 \:I 7 O.BI 3.87 
:2 0 3 12 \5 0 3 9 15 2 1 0.66 3.40 2.63 3.20 -0.47 -1.23 -0.67 70.0 
3 0 3 16 11 0 2 10 15 3 0 0.63 3.27 2.63 3.20 -0.60 -1.23 -0.67 90.0 
4 0 3 16 11 0 0 10 18 2 0 0.63 3.27 2.73 3.20 -0.60 -1.13 -0.67 90.0 
'i 1 1 6 4 .6 3 1.02 3.47 
2 0 6 7 15 :2 0.813 3.4:' -0.03 
3 0 5 6 17 2 0.85 3.53 0.07 
4 0 3 8 18 0.72 3.57 0.10 
lG 1 1 8 14 6 1 0.85 2.93 
2 0 9 16 5 0 0.67 2 .. 87 -0.07 
3 1 8 16 5 0 0.73 2.83 -0.10 
4 0 6 20 4 e 0.57 2.93 0.00 
II 2 2 15 6 5 1.04 3.33 
2 2 3 10 11 4 1 5 12 11 1.05 3.4(;) 4.03 3.70 0.07 0.70 0.37 18.2 
3 2 2 6 16 4 2 4 Ie 13 1.02 3.60 4.07 3.70 0.27 0.73 0.37 72.7 
4 2 2 5 17 4 2 3 11 13 1.02 3.63 4.10 3.70 0.30 0.77 0.37 81.8 
APPENDIX E 
COMPUTER PROGRAMS TO ANALYZE FINAL RESULTS 
FORTRAN IV G LEVEL 21 MAIN D.nE " '16'2':'.9 10/50129 
0001 
OOO:! 
0003 
INTEGER SRC2,4,30,30),AP(4,30f,¥A(:!,4,30,50),VP(4,30),PART 
INTEGER RPTI,RPT:!,RrT3,RPT4,RPTS;RPT6,RPT7 
~IMEN:ION AI,,4,3D,30),AT I30),ADI30),IAMI30I,JANMI30),VID(50), 
0004 
o~os 
0006 
vfj(j7 
(, (,(,B 
0009 
C,010 
or,11 
00\~ 
(J'J13 
v';I'I 
I)(d,) 
COl6 
0017 
(;r.'1 A 
,;1)19 
fJv'.!O 
{i:,":·1 
00.'2 
(;;)22 
00~4 
(j·j:'6 
IJ 'J:~ I 
{p'J~8 
(::,: .. 9 
(~031j 
''':' 3 I 
1 IVM(50) ,I'JNMIS(1), IVSFR214,':'.I) 
~IMENSION AMED(2,4,30),AUQI2,4,30),ALQ(:!,4,30),VI(2,4,50), 
1 VSTi)(2, 'I, 5,), SA(4, 30), SV(4, 50), TnSFI:f(4, 21), 
2 IVSFRE(4,:!I),WS(30),LF(5),IASSFR(4,21),AMEAN(2,4,30), 
3 STnl:!,4,30I,InN~XF(4,21),SSAI4,30),SNSAI4,30) 
UIMENSJGN R4RIS(30),ADRIS(30),R4RIE(30),ADRIEI30), 
1 ~4RiV(50),ADRIVC50) 
DATA IASFRE/U4*O/,IVSFRL/84*0/,VSTD/400~0.0/, [ASSFR/84*0/, 
1 JANSSF/84AO/,rVSFR2/84MOI 
.Jcn~ 13 
ICD"I :~ 
r :'F:" 6 
R[ADI~,9020) kPTI,Rf'T2,RPT3,RPT4,RPTS.RPT6,RPT7 
C *. r·;r:r,D ".l. MAN.,C J IWUT ,tI. 
READ IICD,901)0) NR,NQ,NPI,NP2,NVR,NVQ,NVPI ,NV?2,NVQM 
READ (lCD,9010) IATCIQ),IQ=I,NQ) 
EFI'.fl IlCII.9(11)) IADITQ) .IQ~I,NQ) 
PEAh (Ir.[),'JO~'O) (I1IM:rQ),IQ c l,NQ) 
RrAD (1[0,9020) (IANMIIQ),IQal,NQ) 
NF'=NPI 
DO 400 I1;~I. '2 
hO 300 lR"" ,NR 
liD 50 U"'i,NP 
RfA~ iICD,9030) APIIM,IP),ISRIIM,IR,IP,IQ),IQ-I,NQ) 
~O CONTTNUE 
hO 200 H'~1 ,lIP 
DO 100 KO=1,NQ,7 
~;!~6 .. hQ+!. 
~((KDb.GT.NQ) KQb-NO 
i',lr,D crCD,Y040) f'Ara, (AI 1M, IR, Ii", IQ), IQcKQ,KQ6) 
lD'j CON Tl NUE 
IF IPART.NE.APCIM,IP» GO TO 8000 
200 CONTIN~E 
300 G"l1 I tlUE 
,1",rW:! 
400 COli r J ;.IJ!, 
c ~. W:All V,iLUl INPUT "" 
1"1.;3 r:E(,1) ',;r::;,90F,) I'nf/IIQ), IQ~1,NVQ; 
0034 READ IJCL','}l):.O) IIVr-;IW),IU=1,NVQ) 
(J"~'j r<u,1I (.JCD,9v;:oO) (I'JrIMClQ), IQ=l,NVQ) 
"v lb N')P~rJ')r'l 
V'J:n hO 60(, IM .. 'I.~: 
0038 Dn ';00 H<=I, NVR 
0039 READ (JCD,iOlO) IVPIIM,IP),(VAIIM,IR,lP,lQ),IQ-I,NVQ), 
1 IP=I,NVP) 
(,040 :;00 cmll HiUE 
004 i tJ')r':;NVF2 
0v42 600 CONTINUE 
C DETERMINE UO,MED,LQ FOR EACH ALMANAC STATEMENT 
01,43 
Olj44 
0045 
·,046 
0047 
0048 
OV49 
'J050 
';v':o1 
0'J'~2 
(·\,:>3 
\r054 
v:'5: 
0056 
0057 
~'u~8 
v·~r;'~ 
':':.':() 
0:,61 
;;'062 
"J rJ 1.1 ~ 
1)064 
0(,1>5 
0('· ..... 6 
t·,,,', I 
v·jllH 
NP-NPI 
DO 11)00 IM-1,2 
~O 1700 IR=I,NR 
1000 DO 1700 IQ=I,NQ 
NW;~NP 
K=O 
SI!I',I'."·(" v 
.!>UM":!"O. '" 
IiLI 1:'00 IP=-"i,NP 
IF IAII~.IR,lP.IQ).NE.999999.0) GO TO 1100 
NWS=NWS-I 
GO 10 1~00 
1100 K"I\+1 
WSIK)=AIJM,IR,IP,IQ) 
SUM,;~,,! '.1A+W:: I K) 
rUMA~~SUMA2+WS(K)NWSIK) 
1200 CLillT I ;i\J!.. 
C BuonLE SHORT OF ANSWERS TO A QUESTiON 
DO 1400 K=::!, ilWS 
L=J;-1 
;)0 1300 I=K,NW3 
II (WS!J).LT.WSIL» Lnl 
1300 CCNTrN' 'E 
H,1P, WS(i:-l) 
WS!r.-I) =IJ,'(L) 
W,\'iLJ'-TCMt' 
1'10~ CUHliNUE 
219 
I)r, I,',' 
(jU'/O 
0',',"11 
,,.';72 
Ij() 73 
0074 
v(,75 
(jl)71:, 
()')-/7 
()078 
0')7"1 
C (JfJ'-J 
(1\.,8i 
()0n:? 
0')33 
fj')84 
,,)025 
r,r.)h6 
')'j,] 7 
CivilB 
0,,8? 
1)090 
O()91 
0092 
ClOY:! 
0094 
or,y~:; 
O()96 
00'/7 
0098 
0099 
0100 
0101 
0102 
01 (,3 
C'104 
0105 
0106 
0107 
0108 
0~v9 
0110 
viii 
0112 
OIIJ 
0114 
'J\ 15 
tl' '6 
lJi,7 
0118 
(Ji 19 
0!":1 
0':::: 
01:?3 
01:24 
0';;'-) 
01:?6 
012A 
0129 
0131) 
0131 
013:? 
0133 
Ij 1 :~., 
013~ 
(,136 
0137 
[,138 
0139 
01 'Hj 
0141 
c 
C 
C 
1500 
1600 
I 
r.,)LI:IJl.AH. WHICII INDl::X Will. lil; lJSU) IIJI( LQ. N[I), LlI. 
X'r,,.I','/4.0 
1 i "'1~/4 
ri . t I" 
I rJ J"lt 1 
Mb.{)~~~IX 
II) J'"." IX 
Ii' (:<. L To O. I ) 
H' (~.LT.O.3) 
MF:~--·h£::u+2 
Tdl~...:rU(jt-:~ 
If' (f'.l r .0.6) 
L:) 1./).1 
GO 10 ',600 
Mr·J.~jr:1> .1 
GU TO 1600 
GO TO 1500 
GO 1 0 1600 
IUO" I Uil- ~ 
AM~u(IM.IH,JU)~WSlrlr:D) 
,II U( !.M, 1R, IQ)~WSIl.Q) 
AUUf 1M, Hi. (Q)~,WS(.itJiJ) 
Ct,l.CULAl E MEAN AND STD IJEV FOR EACH ALMANAC STATEMENl 
AMr~N(IH.IR.IQ)=SUHA/NWS 
STD(IM,IR.JQ)=SQRTIISUMA2-NWS*AMEANIIM,IR,IQ)*AMCANIIH,IR,IQ» 
Icr~WS-I» 
1700 CONTTNUE 
NF'~rW2 
1800 cr,N1 HillE 
2000 
I~ INVQ.EQ.I) 00 TO 2400 DETERMl~E INDEX & STD DEV FOR EACH VALUE STATEMENT 
N')P~NVPI 
DO 2200 IM=I, 2 
DO :2100 IR=I,NVP 
DO 2100 IO=I,NVQ 
LF(I)=O 
LF12i=0 
LF(3)=0 
LF(4)=0 
LF(5)=0 
DO :2000 IP=I,NVP 
lFIVAILM,IR,IP,IQ»gLFIVAIIM,IR,IP,IQ).1 
CCoIITTNiJE 
TuTf=LFll)+LFI2)+LFI3)+LFI4)+LFI5) 
SCORE=LFII)+2~LFI2)+3'LFI3)+4*LFI4)+S~LFI5i 
Y~SCjjRE/TilTF 
VI 11M, IR, IQ)=Y 
V~rD!rM,IR,IQ)~SQRTII(I-Y)*II-Y)*LFII)-(2-Y).12-Y)*LFI~)+ 
i3-Y).(3-Y)~LFI3)+14-Y)*14-Yi*LFI4)+ 
(S-Y)*(S-Y)*LFIS»/TUTF) 
2100 r:ONTIIIIJE 
220() cOrn I rlUF.: 
c ... S::c:r:ES,'; l:iJllT 1NE ,- CM.I: :;I![:.:r ss .-
2400 CO ~~OO IR=:?,NR 
liD :2500 Ill='l,I'Q 
c .* I\I_MAIiAe SIJl:CESS VIA STANIJAlW[ZED h 
)'0' AD I TO i -AI1[,;N I L Al-i I HI I , I • I r.; i 
If (X.j'L.(i.(» X"X/;,TIlI tAMI Ill) .1, Ill) 
y·.t,11r: ,; (If",' 1(0), LR, 10 I -'AMfAN (lAM (Jill, 1 • IQ I 
lF ()·.NF.0.CJi Y··"';STI)(IM-:I II)) ,I, Hll 
Z=l\lll~j;( If,M (10 i • ~ .10) -MICANI lAM I 10) , I • JQ) 
iF (l.rI, .G.O) L'i:ISII)ITAMClQ).1,IQ) 
F:'Ir<I,~( TQI=Y~'Z 
ADRISIII)pX-Z 
SS~lrn.J~)~IY-Z)/IX'·Zl 
IS=ISSI\IJR,IQ)+.OOS)*?O.O 
I'<;-·21-'TS 
IASSFRI1R,lS)=IASSfRIIR,LS)tl 
C • * (,I.M(,NAr: ."'1 Jr.r:f SS V IA N()N-.':TA~ D;,RIIIZED .11 
SN.':I'IITR,IQ)=10MEn(IAMIIW),lR,LQ)-AMlO(IAMIIQ),I,IQ»1 
I Ali i IllJ "(,MED I lAM I I I~) , I ,1 Q) ) 
IS~ I S""A (lfi. HI)". 005) ":'0.0 
:rS=:~1-IS 
JANSSF! [f(,IS)=LANSSFIIR,IS)+1 
C •• AI.M(,tl',C SUr.CESS VIA ERROR ... 
X=ALOUIAD(IW)/I\TIJWII 
Y~r.l IlG "',Mtll I UtMI 1(1 i ,I. IQ) IATI IQj) 
Z=ALOUIAMEV(lAH(IQ),LR,IQ)/ATIIQ» 
R'Iln,'( Ifl)~Z-Y 
ADRI E( JI~)=X-Y 
SA(IR.lq)-IZ-Y)/IX-Y) 
IS=iSA(IR,IQi+.005)1I20.0 
1.~-;~1-1S 
IASFREIJR,IS)cIASrREIIR,IS)+1 
2500 CONTINUE 
IF CNVQ.ED.li GO TO 2900 
220 
(Ito:? 
01013 
v14 'I 
c. 1 .~:> 
(d46 
0147 
0148 
0149 
0150 
0151 
0152 
0153 
v154 
0156 
0157 
0158 
(,1 'j" 
0160 
0161 
0162 
0163 
0164 
01,,5 
0166 
~1,,7 
{.I' ~·.8 
01 {.'i 
0\70 
IJ'/1 
017.2 
0173 
0174 
0175 
0176 
0177 
0\78 
(J1 17 
0180 
v181 
0122 
0183 
0184 
(n 05 
0181:. 
01>17 
OiG8 
Cd ;,9 
')1 YO 
0:91 
v1S>:? 
01 '/3 
01 '/4 
0195 
0196 
0197 
0198 
C 
C 
2600 
2650 
2700 
2800 
2900 
:2 
3000 
I 
2 
•• VALUE SUCLESS ~~ 
DO 2AOO IR~2,NVR 
DO ~a00 IQ~1 ,NVC 
IF (IVM(J~).EQ.O) GO TO 2700 
R4~IV(IQI~V[CIUMC[QI,IR,IQ)-VICIVMCIQ),',!~) 
""Dr{llJ(rr~)~VTT)CIt.I)-~'ICIVMCIQ) ,I, IQ) 
SVIIR,IQ)=R4RIVCIQ)/ADR1VCIQ) 
IF CSVCIR,IQ).GT.I.O) GO TO 2600 
X~SV(IR,IQ) 
y=X 
GO TO 2650 
X=I.O-CSVCIR,IQ)-I.O) 
Y~I.0 
IS=IX+.0()S)"20 
IS=21-I3 
IVSFRECIR,IS)=IVSFRECIR,IS)+I 
IS~CY+.0(5);·20 
IS=21-!S 
IVS~R2CJk,IS)=IVSFR2CIR,IS)+' 
G~, TO :.ec·v 
S"')C IR, lQ)=O.O 
CON rTt!"" 
CONTINUE 
.~ WRITE OUT SUCCESS REPORT ~H 
IF (RI'TI.EQ.O) GO TO 3205 
DO :1,:"JO IHc:2, Nf< 
WRI1E Ilr~.91(0) IR 
;I.:' 1/'/. II 
"IIIM'(,.O 
Si:U,1· j. 0 
SIIi'IiM"o·v.() 
~;CIJ;'I -~j.O 
~'CUM:'"().() 
DO 31()(, TS"-I,;'1 
I.CIJM'~ 1 . (j, U'S! I{[ C Til, IS j INll< f\CUo1 
SCUM~1 .O*JASSFRIIR,JS. IN~+SCUM 
:;t~CUM" 1 • O~!r.t~S::j" (Hl, I:' ilrH" SrieUri 
VCUM=1.0MJVSFRECIR,IS)/NVt.lM+VCUM 
Vl~M2-1.0~JVSfR211~,IS)/NVQM'VCUM2 
IF CIS .EO.I) GO III 3000 
WRITE CIPR,9110) IXI.X2,IASSFRCIR,ISI.rCUM,IANSSFCIR,IS), 
SNCIlM, IASFRE C He, IS), ACUM, H'Sf'RE CIR, IS), VCUH, 
IVSFR2CIR,IS),VCUM2 
IXI =IX1--S 
X::!=X2-5av 
GO TO 3\00 
WI,I n. C H'II, '11 2(» IASSFRC 11'(, IS) ,SCUM, IANSSFC IR, IS), 
SNCUM.IASFREIIR,IS),ACUH,IVSFRE(!R,IS),VGUM, 
IVSFR2IIR,IS),VCUH2 
310r, C;lIiTI;WE 
3200 cmr, 1 'HJe 
C 
3205 
3208 
I 
2 
::; 
3210 
1 
2 
~~ WRITE OUI :;UCCESS MANIP DETAIL REPORT ~~ 
IF CRPT2.EQ.O) GO TO 330~ 
WRITE !lPR.9130) 
WRI1E 11PR,9IJS) 
IVQ~O 
DC J:i'JO :;: Q= 1 ,NQ 
I r C NUQ. EQ. 1 ) 
rVIJ~I')Qll 
GO TO 3210 
IF CIVMCIVQ).EQ.O) GO TO 3208 
WRITE CIPR,9140) IQ,ISSAiIR,IQ),IR=2,NR),ISNSAiIR,IQ),IR a 2,NR), 
(SAIIR,IQ),IR=2,NR),R4R1SIIQ),ADRISIIQ), 
R4~'C(IQI,ADR\ECIQ),R4RIU(IVQ),ADRIVCIUQ), 
CSVCIR,IVQ),IR=2,NUR),IVQ 
GO TO 3300 
WRITE CrPR,9145) IQ,CSSACIR,IQ),IR-2,NR),CSNSACIR,IQ),lR=2,NR), 
CSACIR,IQ),IR c 2,NR), 
R4RISCIQ1,ADRISCIQ),R4RIECIQ),ADRIECIQ) 
221 
o:?oo 
(J ~It) 1 
O:~(J2 
0~'1j3 
O~04 
0;>05 
0~06 
0~07 
0208 
()~':"9 
(,;' Hi 
.j:~ \ 4 
('21 :! 
0:'>13 
0214 
(,:'1':,; 
v~" 6 
0217 
(j~18 
fi~l9 
02::0 
0221 
0::':!2 
(',~~:3 
IJ:'~4 
v::::~ 
02~6 
02-:~7 
0:"'::?8 
02;'9 
0:::>0 
'J';!';I 
(j2~~~ 
O::.~3 
0:'14 
0:;35 
r,,:: v) 
\1.:' !lJ 
0: 39 
(0;"40 
r,::41 
0:--.:-' 
0-,43 
0244 
')::'15 
0::-,,6 
0::,;7 
0::48 
0249 
0:!50 
(O~'')1 
j~ :" I . ::-' 
0::-:,)3 
0~':-;4 
C':'<;5 
02';6 
02S7 
0258 
O~:59 
O:~O 
02.:,', 
{):./.~ 
0::6..1 
';::64 
O:'6~ 
02~'_ 
O~'6 7 
02,~8 
0:.'69 
(/~7') 
O~"I 
0:?'/::? 
(,::73 
0:!74 
0275 
3300 CliNT r iWE 
C .M CI1I1VUWI-..NI:E RUUrlNE Mit 
3305 IF 
IJO 
'RI'T3.EQ.OI GU TO 3900 
:l.;'OO IRe 1 ,NR 
3360 
:2 
3400 
I 
3~OO 
3600 
C 
3900 
4000 
~RITE IIPR,91501 IR 
IVQr.O 
DO 3500 IQ=I,NQ 
CAH=ABSIALOGIAUOIIAMIJQ',IR,IQ)/ATIIQ"-
ALOG(ALQ(TAMIIQ),IR,IOI/ATIIQi)1 
CANM=ABS(ALQG!AUQ(IANM(rQ),TR,IQ)/ATlr~I)-
AiO(JlAUl(If,NI1(!Q), IR, 1QI/ATi1QI IX 
X=I.O ,"MEAN (If,H ( ro), If<, lQ I ISTD( lAM: I:l i JR. 10) 
V=I • O-AMEAiH U,NM (10) , IR, IQ)/STD (IMIH i:0) , IR, IQ I 
IF (NUa.iD.I) GO TO 3400 
IVQ~rUO+1 
IF (IVMIIVQ).EO.O) GU TD 3360 
WRITE IIPR,9160) IQ,CAM,CANM,STDIJAMllQ),IR,IQ), 
STDIIANMIIQ),IR,IQI,X,Y, 
VSTDIIVMIJVQ),IR,IVQ>,VSTDIIVNMIIVO>,IR,IVQI,IVQ 
GO TO 3500 
WRITE IIPR,9160) IQ,CAM,CANM,STD(IAMCIQ),lR,IQ), 
STDI IANMCl(~), IR, IQ), X, Y 
COrn INUE 
CONTlNUE 
.... 
IF Cf<PT4.EQ.0) 
ISW,·, 
CUN] INUE 
SPI-'0.0 
:;F'~~O. 0 
':>f'J .. 0.0 
Sf'4~0. 0 
SF'r;~().O 
'::1-'1-.-(,.0 
:;,'7-'0.0 
':>F'8;0.0 
SP9~0.O 
,;;'pH'"O.O 
STADILITY ROUTINE ** 
GO TO 6010 
IF (T~W.~Q.I I GO TO 40:!0 
Wr,ITL (If'f-:,9HlO) 
GU 1 r, 40S0 
4020 ~RilC (IPR,9170) 
4030 WRITr IJPR,91?0) 
4100 
4140 
4150 
4170 
4200 
4300 
DO 5000 IQ~I ,HUQ 
If 1(~W.FQ.2) GO TO 41';0 
Ir. (ISW.EQ.3) GO 10 4140 
IF (1(,MI1QI .EQ. \l GO TO 4100 
Nr'M =11F'2 
IJ;'IIr-:~NPI 
J;·i~· ::! 
BIN= , 
GU TO 4200 
IIF'M=NPI 
NPNM=NP2 
IM=I 
INM~2 
Gu TO 4:!00 
]F IIUMCIQI.EQ.01 
GO TO 5·:000 
I!" OVM([~.).EQ.1) 
H' (".'MI r'll .f.a.O) 
tJr'M=r..JVf<~ 
t'f'NM~NUPI 
rr'!M~1 
GO TO 4200 
""F'j'1:.·~JI ... 'P1 
Nf'NM=NIJf":! 
!i1= I 
INH=:! 
,'1 .. r, ~ Ij 
P::'·'J.O 
r' !.'O.O 
f'·l~· (). :) 
f">~v. 'J 
f'b -0. (, 
GO TO 4170 
GO TO 4170 
GO TO 5000 
IF (ISW.~O.:!) GO TO 4340 
IF I]SW.EQ.3) GU TO 4340 
DO 4300 IF'=I,NF'M 
IF UdIM,2,Ir',IQ).NE.A(IM,I,IP,IQI) 
IF IAIIH,3,IP,IQ).NE.AIIM,:2,IP,IQ» 
IF IAIJM,4,IP,IQ).NE.AIIM,3,IP,IQI) 
CONTINUE 
GO TO 4:;/,0 
~'I '·'f-'·'" . 0 
P2=P2+1.0 
f'3~P3+1.0 
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(j::i'!l 
'J:'77 
.j..",'Y: j: ~'r] 
(I".~:j') 
',:'31 
1j~')oJ :.: 
i-':!~$~ 
0:':84 
0::85 
0:'86 
o~'rj7 
(,_';.;9 
(/~YO 
0~'91 
0292 
0~?/"' 
v29:> 
0296 
0:'97 
0:'9& 
O~99 
0:\00 
(,301 
0'302 
0303 
0304 
'J305 
03"" 
0307 
(},FJ9 
~J'VJ4 
·j3, 0 
(3) I 
0312 
03,3 
0::14 
{,';"515 
(·316 
0317 
0,' B 
(i319 
03:>0 
v;;~i 
f.~ "·:'3 
0324 
r}-~:...'5 
0-:;::'6 
(j .~:~H 
(J~:''1 
(~ ~.: {J 
0331 
v; 7" 
0333 
{JjJ4 
'17-:;5 
\} ~36 
0337 
c,:, ,8 
0:';;9 
(),;40 
(d41 
..,142 
0,'13 
034·1 
0345 
0,4" 
0!47 
0348 
0349 
v,I50 
(;351 
03')2 
O~r:,,3 
(, ,,; 4 
,!355 
O~:;6 
O,~J 7 
0:;')8 
4340 
4350 
4360 
4410 
4420 
4500 
4550 
4560 
4570 
4590 
4600 
4640 
4650 
4660 
4700 
4710 
47:?O 
4800 
4850 
4860 
4B70 
4990 
1111 43~,() J "QI • NF'M 
If' ,'J,; ( 1 M. :! • 1 P • ItJl . NE • VA ( 1 M, I • J P , I Ij) ) 
IF (V~IIM,3,IP,IQ).N[.VAIIM,2,IP,I~» 
IF (VA(IM,4,IP,IQ).NE.VAIIM,3,IP,IQ») 
[fJ' iT I NIJr 
PI ,"p I INF'M 
P:'·,F·2/NPM 
f",=P:3/tIPM 
IF IPI.LE.0.20) 
IF (f':!.LE.0.20) 
IF (P:3.LE.0.20) 
IF'7~5 
GO TO 4S00 
lr'7·;;2 
GlJ TO 4500 
i r' 7==3 
GO TO 4:>00 
H'1=4 
CONTINUE 
IF (PI.,-F..O.IS) 
IF 1?2.LE.0.15) 
U' 1I:'3.LE.0.IS) 
11-'9'·') 
GlJ TO 4'5'/0 
Ir'?=:? 
GO TO 4590 
IP9~3 
GO TO 4590 
IP9=4 
CONTINUE 
IF IISW.EQ.2) 
IF (ISW.EQ.3) 
GO TO 4400 
GO TO 4410 
GO TO 4420 
GO TO -1~)~;0 
CO TO 4560 
GO TO 45'/0 
GO TO 46.;0 
GO TO 4640 
DO 4600 IP=1.NPNH 
If- ((\ ( I NM, 2. I P . HJ) • NE , A I I NM, I , IF', 1 Q) ) 
!F !A!JNM.3.IP,IU).NE.AIINM,2,]P.IQ» 
I~ (~(INM,4.IP.IP)."E.A(INM.3,IF',IQ» 
CUtn W'Je 
Gll TO 466() 
DO 4650 !P~1 .NPNH 
IF (W.!1:'h,2,IP,IQ).NE.VA(INM,1 ,IP,IQ) 
IF (VAlrNM.3,IP,IQ).NE.VAIINM,2,IP,I~) 
IF (VAliNM,4,IP,IQ).NE.VAIINM,3,IP,IQ) 
CONTI I<UE 
P4·-i'4/W'/iM 
F"j:-F'~/di-'tJi1 
P/,-r'6/NF',;;; 
IC (P·L:'~·.O .. 20) 
I~ (F'S.LE,(,.20) 
"'- !P6.U'.0.20) 
btl 10 4f]('oO 
Jj ':i...:2 
r·r, TO 4UOO 
II '8--.1 
I'd 1 10 4f100 
JF8~·1 
Ullj, [/lIJF. 
If 1I"'·1.LI:..0.1S) 
IF IF:;.[ C.O.IS) 
11- 'P/ •• U:.0.IS) 
H', O~5 
GU ro 4B'tO 
GO TU 4090 
Ir"O~3 
G.j TO 411'10 
IPIO~4 
r.nlll iNI/[ 
GO TO 470" 
GO TO 4710 
GO [oJ 4720 
Gil TO 4050 
GO TO 4860 
GO TO -\870 
'" -.PI •. , .0 
r':!~r'2+ I .0 
P3~P3+1.\l 
P';~P4+1 .0 
F·5:..·I·'~)+1 .. 0 
P6~P6+1 .0 
P4=P4+j .0 
PS'-F'S'rj .0 
P6~P6+1 ,0 
. WRITE !lPH,9200) IQ,PI,P2,P3,F'4,P5,P6,JP7,IPB,IP9,IP10 
~'p I =SF') 1f'1 
3f'~=sr'~' f'2 
SP:S~,;f'3 +)' 3 
:;F'4~o.T'4; ,'''I 
sr-~-'SP5+P5 
:;F'6~.',''-'6+P6 
SP7<;P7>IP7 
Sf-"H=SF'B+IPB 
,~P'I=Sf"9+IP9 
:;;-' , O=SPI 0+IP10 
4900 COtn lIlUE 
IF (IQ.GE.NQ.AND.ISW.EQ.I) 
5000 COrn I,WE 
5100 CONTINUE 
GO TO 5100 
223 
03Ji 
0';,,0 
:'161 
03b~ 
0363 
0364 
0305 
03<',6 
0367 
0368 
0369 
0370 
0371 
0372 
0373 
0:'\74 
0:;75 
O,~76 
0':1.17 
t".1 ~ "/8 
(J"' 1('1 
" ~;"~r, 
0"'U~ 
() ifJ:' 
'j:/~f3 
0,~}j4 
O.~85 
v-;;~,.:.. 
.) ':1.:1"1 
o ~~~("I 
lj~90 
(j/'} 1 
03(}~ 
0393 
0..\'>4 
0':'95 0,;." 
0:;97 
0398 
03<;09 
0400 
(,4()1 
O·Hj~) 
0,103 
0404 
0-4G5 
04';6 
(,4',7 
{j.1 r,8 
0409 
041,') 
0411 
(J41 ~ 
0413 
0-1:4 
'J~1 5 
':'416 
04\7 
0418 
0419 
0420 
042i 
04 " 
04 3 
v~ 4 
04 5 
04 6 
,"",4 ./ 
0~ :-j 
O~ Q 
(\~ \1 
(..,', 
v~ :! 
()4 3 
(;4 .; 
04 ') 
(Jrt I, 
').; 
IJ.l 'j 
(t •• r, 
r,., 
" 
~'F" =,",'1 IIH~ 
SF::" SP2INQ 
Sr'j~SP..l/Nf~ 
SF'4·'SP4/NQ 
SP5=SP5/NQ 
SP6=SP6/NQ 
SP7=SP7INQ 
SP8=SP8/NQ 
SP9=SP9/NQ 
SPI O~SPI O/llQ 
WRITE IIPR,9210) SP1,SP2,SP3,SP4,SP5,SP6,SP7,SP8,SP9,SP10 
IF IHug,rO.I) GO TO 6000 
IF IISW.GE.3) GO TO 6000 
IF IISW.EO.2) ISW=3 
IF IISW.EQ.l) ISW=2 
GO TO 4000 
6000 CONTINUE 
C ** CONFIDENCE ROUTINE HANIP ** 
6010 IF IRrTS,EQ.01 GO TO 8999 
6100 
6200 
6240 
6260 
2 
I PAr;,> 60 
HlI~' 
DO ,,'-'10 10=1, NQ 
[':!.:1-0.0 
l,':I·:4~0. 0 
H'\'=O.O 
T?:!"O.O 
Ti'..l~0.0 
Tf'4=0.0 
TP6=O.0 
1 F' .'~·o. 0 
T,'[j 0.0 
P- (lAMI 101 .EQ.1> 
Nf'··'1H'2 
Ii-:<! 
GO 10 6200 
Nf'~IIPI 
JH~1 
!JO 6300 Jr': I ,'IF' 
GO TO 6100 
f'l -(,LnG 1 A ( I M, 1 , II" , If;) IAT (10) I 
P~!~(,1. fll.;«,1 1H, 2, !p, II)l/ATI IQ» 
r3=ALnG(ACIM,3,IP,IO)/ATIIQ» 
P4=ALOG(~CIM,4,lr,I~I/AT(IQ» 
r5~ALOG(~DCIQ)/ATCIQ» 
1"6=1"4'-1"1 
1"7 'Af'Slr':;-pl) 
rr'o~sr,( [H, 4, IP, IQ)"SR<IM,l, IP, IQ) 
TE,,', "Tsr,I'SR(IM,I, !P,IQ) 
T:R4~I~R4'SR(IM,4,IP,IQ) 
T'p', -TF' i +PI 
"r'r'::= l:~'~ -'-;:'2 
I F':!~ i ;',3'P3 
TF'4~ T r"1+F'4 
1 P6'~TP6+P6 
TF'7=TP7+,,7 
TPB~'TpO+ IPU 
IF l~pT6,EU.0) GO TO 6280 
IF Irr~GE.LT,60) GO TO 6240 
W~IT[ (iPR,9220) 
WRITE IIPR,9240) 
H'"CE=7 
GO TO 6260 
If-'AGE=IPAGE+l 
CONTINUE 
WRITE IIPR,9250) ro, AP 1 IH, IP) ,SR 11M, j , If' , ICI) ,SR (1M, 4, IP, ICI) , 
SRIIH,2,Ip,IQ),SRIIM,3,IP,IQ), 
Pl,P2,P3,P4.P5,p6,P7,Ipa 
62JO IF IRP17.ED.0) GO TO 6300 
6300 CO"1J"UE 
6340 
6360 
6400 
IF (lrAGE,LT.60) 
WRI1F CIPR,9220) 
WRITE IIPH,9240) 
IP(,GE=8 
GO TO 6360 
!P,iGI> I F'AGE+2 
TSr-:l~T.'iRlINP 
TSR4=TSR4/NP 
Tp \., T F'I/NF' 
TP2.::i p2lr~p 
n':!·, rf':!lt~P 
Tp4··· .. P4/Np 
Tf':, IT!,INP 
H'7'· TP·.'INP 
1:'(; lr~u/NP 
GO TO 6340 
WRIILIIPR,9270l TSR1,TSR4,TP1,TP2,TP3,TP4,TP6,TP7,TP8 
r'~"J: : t:IJl 
224 
0·141 
'144:} 
u'i"'~ 
(,'14'1 
v·t4~ 
044~'; 
·', ... ·,7 
(,'I.;(J 
04·.? 
0450 
0451 
0452 
045'3 
0·\54 
0·;55 
0 /,:;6 
0457 
0"58 
04S9 
0"60 
0,\61 
046:! 
0463 
04.',4 
(J41. ~i 
0466 
(,46', 
04;,0 
04,,9 
047(, 
I 0471 
047'2 
0473 
0474 
0475 
0476 
0477 
.-,.; 113 
0'171' 
0481 
0482 
,)083 
·:"':'34 
v':'G~ 
IJ~;,?6 
v.a I 
t, 1 '., I 
(,,:1' I 
'j .. ',-:1 
(· .• ·/1 
,j4,.. .. .; 
G·,'"/~, 
0496 
(04 'n 
(14';8 
0':''"/1/ 
')~:r'(J 
050\ 
r,'/·,2 
.j.~,P,3 
Ijr;r,4 
c 
7100 
7200 
7240 
7260 
.~ CONFIDENCE ROUTINE NON-MANIP .~ 
H·(.r,f' " (,0 
1MI',O 
DO 740') IQ=I,NQ 
lSI<l :(i,O 
1 ::f.'1 ~(j, 0 
TF'P'O'O 
iP~· .. "! _0 
'fF·J··v.O 
H·4~0.0 
TP6:'0.0 
TP8=0.0 
IF (TANM(IQ).EQ.I) 
NP=/W2 
IM=:·! 
GO TO 7200 
Np·"NF·1 
IH=\ 
GO TO 7100 
DU '(~Oi) 11"=', Nt' 
pl u ALnG(A(IM,I,JP,IQ)/AT(IQ» 
P~=ALOG(,;C lH, :!,U', IQ)/AT<1Q» 
~'3=ALiJGit',( 1M, 3, IF', ~Q)/AT< IQ» 
P4~ALDG(A(lM,4,IP,IQ)/AT(IQ» 
F·e.· r·4-f··' 
JPH=SR(lM,4,lP,IQ)-SRIJM,I,Ip,IQ) 
T.TI·l.':I::I.·SI«IM,I,lp,IQ) 
T~R4~TSR4.SR(IM,4,IP,IQ) 
Ir'l =T f' 1 +f'1 
TP:.!=TP~+P2 
TP3=TP3+P3 
TF'4~TP4+r'4 
Tr-6~TP6+P6 
TP8=TP8+IP8 
IF (RPT6.EQ.0) GO TO 7280 
IF (IPAGE.LT.60) GO TO 7240 
WRITE (IPR,9230) 
WRITE (IpR,9240) 
IpAnE=7 
GO TO 7260 
IpAGE=H'AGE+I 
CONiItHiE 
WRI,[ (IPR,9260) 
2 
7280 IF 
7300 
'RPT7 FQ.Oi 
cmn INUE 
I Q, AP (J M, II" i , SR ( Hi, I , II", HI' ,SR ( 1M, 4, If', 1Q) , 
SRI1M,2,Ip,1Q),SR(IM,3,IP,IQ), 
PI,P2,P3,P4,P6,IP8 
GO TO 7300 
IF (iP':,GE.LT .60j 
W~1TE (IrR,9230) 
tlr.:!TE .: IPR,9240i 
I ,.:.r-E =8 
(jfl 1.1 "' ·:I.lj 
734~' rr· .. ·;;Jr :r;IGrr:~ 
730::.0 ;::,.:I,T:,.;jl/iF' 
r ,7R·; . ~ ::1,'1: NF' 
H'\·-Thl/W 
rp>- rf<~/rW 
TP:5~TF·.i/NP 
TP1- IP'lltlP 
TPf. 'TP6/tlF' 
TI'CJ~ IF'II/IIF' 
GO TO 7340 
WRITE(if'R,9280) TSRI,TSR4,TP1,TP2,Tp3,TP4,TP6,TPB 
1400 CONTlNUE 
GO TO 8,?'19 
W,00 WI'I1E (IT'I<, 90(0) IM,IR,IP 
~lF'~71: (H"",9P-\O) AF'OM,IP),(SR(IM,IR,If',IQ),IQ=I,NQ) 
Wr.jlr: (IF'r',?O:;:Oj f'ART,(A(IM,IR,lp,IQ),IQ z I,7) 
[;1999 S j IJ;'" 
225 
01)05 
0506 
V'~07 
O~()8 
OS09 
0510 
0511 
OSI:! 
(613 
OSI4 
OSI5 
0516 
0517 
0518 
0519 
OS:?O 
0S21 
0523 
05::4 
(jS~5 
"':.26 
05 .. "'7 
0':,,28 
, ... -:;29 
1j~30 
(\:;31 
0532 
0533 
0534 
y,jOO Frlh'M;", T i 9 r 3) 
9010 FORMATI8FIO.0) 
?O~O rURM~T(B0r1) 
'/030 FWMATCI4,r,)(,50II) 
9040 FORMATII4,6X.7FIO.0) 
9100 FORrlATI'IUOUND ',II ,~)(, 'SUCCESS OF MANIPULATION'I 
'Ii rACTUAI.LY [cASED -- IRI·-Rl )ICAI!-Rl) V'. 
:? 'ALUE LADEN' I 
3 X STAllDARDIZED NON-STI). ERROR INDEX' , 
4 '-1 INDfX-:!'1 
5 SUCCESS FriCQ CIJM 1. FRELj CUM X FREQ CUM X FREQ C', 
6 '1Ji'1 X FRFQ CUM Yo' I) 
9110 Fori/IAT(T3. '-' ,F4.1.3)(,SIJ:!.:>x.rS.2.4X» 
9120 FOPM4TI3X,' 100' .~X.SII2,2X,f-'5.2.4X» 
'1130 FORMA T 1 ' 1 ' ,27% 'SIJCCESS or MMn PUL ATION .. DETA II. ' I 
1 '0 fI\CTU •• LLY £,';:\ED DELF'HI - <RI-RI )/IAI)-'. 
2 'R1) ------ .. - TIHt,L MOVEnE"'T --.. -,.--- VALUE 
3 'LADEN DELPHI'I 
4 f,;.MMJAC STMmMO)IlED NON-STANDAr<r.J7ED 
5 • ERr-:OR FAG flJi'lLL Y BASED VflLlJE LADEN 
6 I iWEX VAI.Ur.' I) 
9135 FORMAT(' ST~TEMENT SUCCESS rOR ROUND SUCCESS FOR ROUND SUCCESS'. 
I ' FDR ROUND STANDARDIZED ERROR IN~EX SUCCES'. 
2 'S FOR RGUNO STA1CMENT'1 
-,; NUIWER R2 R3 1'<4 R:! R3 R4 R2 
4 'R3 R4 R4-RI AD-RI 1'<4-RI AD-Rl R4-RI AD-RI 1'<2 
S R3 R4 NUMBER'/) 
9140 FORMATISX.I2.2X.313F6.2.IX).IX.6F6.2.2X.3F6.2.5X.I2i 
9145 FORMAT(5X.I2.2X.313F6.2.1X).IX.4F6.2) 
9150 FORMATI'IROUHD '.11.5)(. 'CONVERGENCE OF MANIPULATION'I 
1 '0 r,Li-i"tJAC .... it .. " it • "" FAC TUAI.L'( l'f,SED "" II "'. 
2 ' II .. II If .. vr.I,UE L,',nrN WtI.IJC l r.JlrN' I 
3 'STATEMENT QUAR1II.E RANGE SfnNOARD D~VIATION ST~I'. 
4 'ZED STD DEV STAtJDAUO DL~TATllJN STArrMENT'1 
5 NUMBF~ MANIP NON-MAtJIP MANIP NON-MANIP MAN1'. 
6 'P NON-MANIP MANIP NON-MANIP NUMBER'I) 
9160 FORMATI5X.I2,5X.F5.2,3X,FS.2.1X.2FI2.2,2X.F6.2.2X.F6.2, 
1 4:(,r"'j.2, 31':, f 5.2, 7X, 12) 
9170 FORMAT I 'i:TABILI1Y OF MANIPULATIUN - rACTUALLY B~SED DELPHI') 
9180 FORMATI'I=TABILITY OF MANIPULATION - VALUE LADEN DELPHI') 
9190 FORMAT 1 '0 
1 201. 15;(' I 
Yo CHMHi[ f'ETWLFN RIlI/NDS 
'STABILI1Y FIRST STABILITY FIkST'1 
:! ',STr.fE/IFNf liMIIr'LJI.A1F.O NI1N-M:.NII"UI.ATlD 
3 'f,(J,:',HF:I. II, f-:lllJI'ID I':LACIlElJ IN f,LlI/,Hi' I 
4 rH.JI1!Ii' j.: 1-:-' :2.5 3--·\ 1 .. :! ~··3 3- A~ 
5 ','1,',/111' llION-11f,IUP M(,NIP NIJN-,1MJ I!" Ii 
'i?0f) F~r(M(1 T (r;:< I J :! , ;? (~I , f."4 . :? "!X , r'L:~ I :--x . r JOt. 2) ,: 1 (-):.{ • r 1 I f.X I Ii , 5X) ) 
9:.!1·j FO'\'MJ'"T( 'OAVEI~'''t(j[S ',3(F·l.2,=~X), 1X,3(F4,~,:~A),1X.'1(F·1.2,5X» 
9220 rOf-:Mf.T(' j' .:lOX. 'CONf IDENCE MID MANU 111.(,;·JIlN') 
9~11j FIlf.:Mr-. T I' 1 ' ,U,X. 'UJNf I !)ENI',r. r,ND NON- I\IINJ f"'IJU,l J UN' i 
9240 F Wt'Mf,T( '(; , , :>5:<, ' ,~[L:"'''A TI/m AIiS',/I,f-: 1)1 IF< I NG ROUND 
9250 
9~60 
9270 
9~OO 
9800 
9810 
9820 
1 'D~STRfD ACTUAL DESIRED SELF-RATING'I 
2 ' STATFMriH DlIHlNf\ nOllND (EXf-T,ESSED' , 
3 'r..<: ERriOr,) ANSWFr, C: IMIf;[' r.Hr.NCE CHfIIWE: ' I 
4 NUMBLR PARTICIPANT SRI i~4 SU~ Sh3 AI A2 A' • 
5 '-' A4 AI> "'4-A 1 I AD-ttl I Sfi4 -.m I ' /l 
FORMAT(:~X,I2,7X,J4,7X,4(I1/3X),4(F~.~,1X),F6.2,F8.~,F7.~,6X,I2) 
FURhATI5X. 12. 7X. 14. 7X.41Il ,3X) ,4(f:5.2. IX) ,9X.F5.2.13X. 12) 
FORrlATI12X. 'AVERAGE '.:!F4.1.9X.4F6.2.8X.2F7.2.5X.F4.1/) 
FORMATI12X, 'AVERAGE '.2F4.1.9X.4F6.2,IlX.F7.2.12X,F4.1/) 
FORMAT C'OPARTICIPANTS OUT OF SEQUENCE'.313) 
FORMATCI5.6X.30II) 
FORMAT(I5.6X.7Fl0.0) 
END 
226 
227 
ROUND 3 SUCCESS OF MAN IF'ULATION 
FACTUALLY BASED - (RI-Rl )/(AD-Rl) VALUE LADEN X STt,iHi';RD I ZED NON-STD. ERROR INDEX-I INDEX-2 ::ucr;[ss FREQ CUM X FF<[Q CUM 
" 
FREQ CUM Yo FREQ CUM ;{ FRE.Q CLJM Yo 
100 0 0.0 0 0.0 0 0.(, 2 0.07 7 0 .. 2~; 9'5-99.9 .; 0.13 4 0.13 5 0.17 4 O.:W 3 0.33 90'?4.9 2 0.21) 2 0.20 4 O •. ~" 3 0.:10 2 0.40 85-89.9 8 0.47 8 0.47 5 0.4'1 5 0.47 3 0.',>0 80--('14.9 3 0.~7 3 0.57 2 0.53 2 0 .. ~;~ 2 0.')7 75-7 1,.9 0 0.57 0 0.57 3 0.63 0 0.53 0 O.~7 70-74.9 3 C.67 3 0.67 5 O.RO I 0.57 1 0.60 6'5-69.9 4 0.80 .; 0.80 1 0.83 4 0.70 4 0.73 c,.~ -t.4.? 2 0.87 2 0.87 0 0.83 2 0.77 2 0.00 ~~-S9.9 0 0.87 0 0.87 I 0.87 3 O.fl7 3 O.?O 5(J-54 .. 9 0 0.87 0 0.87 0 0.B7 0 0.87 (} O. '10 4C; -49.9 0 n.R7 0 0.87 0 0.13'7 0 0.0'/ 0 0.90 40-44.9 0 0.87 0 0.87 1 O. '/0 2 0.9:5 1 o. ';:1 2~-39.9 I f). 'if) 1 0.90 2 0.97 0 O. '13 () 0.9:l 3,j-34.9 2 0.97 2 0.97 0 0.97 1 0.97 1 O. 'J7 2 rJ-,2'I .. '; 0 O. '1'1 0 0.97 0 O. '17 1 1.00 1 1.00 ~0-24.9 0 0.97 0 0.97 0 0.97 0 1.00 0 1.00 15-1';.9 0 0.97 0 0.97 1 1.00 0 1.00 0 1.00 11)-\4, <; 1 1.00 1 1.00 0 1.00 0 1.00 0 1.00 5- 9.9 0 1.00 0 1.00 0 1.00 0 1.00 0 1.00 0- 4.9 0 1.00 0 1.00 0 1.00 0 1.00 0 1.00 
"nu,JD 4 SIJCCf:~S OF 11(,N If-'ULATION 
F (.CTUAU. '( f<ASED - (RI-Rl )/(AD-RI) WILLIE LADEN 
;.; STf,ND';;:;DIZED NON-STD. ERROR IND[X-I INDEX· .. ::? 
SUCCESS FREQ CUM % FREQ CUM Yo FREQ CUM 
" 
FREQ CUM Yo FREQ CUM Y. 
100 4 0.13 4 0.13 4 0.13 3 O. I 0 13 O. -n 
?5-9?'i 4 0.27 4 o.n 6 0.33 5 O. :~7 2 0.'50 
9(J-94.? 5 0.43 5 O. 4:~ 5 0.50 5 0.43 3 O. t,() 
8~-H9.9 5 0.60 5 V .. no 5 0.67 0 0.43 0 0.60 
6'"'-8';.9 4 0.73 4 0.73 0 0.67 3 0.53 3 0. ','0 
7";--7'i .. 9 0 0.71 0 O. '13 2 0.73 6 0,73 3 0.80 
70-7·;.9 1 0.77 1 0.77 3 0.llJ 2 O.GO :' 0.117 
65-09.9 2 0.83 2 0.83 1 0.87 2 0.07 2 O. '13 
6(·-64.9 2 0.90 2 0.90 0 0.87 3 O .. t"l7 , 0.97 
~,s· 5~ .. 9 0 0.90 0 0.90 1 0.90 0 0.97 0 0.97 
51)-5~ .. 9 0 0.90 0 0.90 0 0. ';0 0 0.97 0 0.91 
4';)-47 .. {I 0 (J .. 91) 0 0.90 0 0.90 0 o.n 0 0.97 
4'~/-·l4 .. 9 \ 0 • .,.3 1 (J .. 9~~ 2 0.97 0 0.'17 0 0."17 
]"";-"!""1.9 1 0.97 \ 0.97 0 O. ')7 0 O. ';7 0 0.9'1 
30-14.9 0 0.97 0 0.9'/ 0 0."17 1 \ .00 1 1.01) 
:'~-:'? .. 9 0 0.97 0 0.97 0 0.'77 0 1 .00 0 1.0() 
~o <~4 .. 9 0 O. '/7 0 0.9'1 1 1.00 0 1.00 0 1.00 
\:';--\9.9 1 1.1)0 1 1.00 0 1.00 0 1.00 0 1.00 
10-14.9 0 1.00 0 1.00 0 1.00 0 1.00 0 1.00 
5- 9.9 0 1.00 0 1.00 0 1.00 0 1.00 0 1.00 
0- 4.9 0 1.00 0 1.00 0 1.00 0 1.00 0 1.00 
SUCCESS OF MANIPULATION - DETAIL 
FACTUALLY BASED DELPHI - (RI-Rl)/(AD-Rl) -------- TOTAL MOVEMENT --------
ALi1MIAC STANDARDIZED NON-STANDARDIZED ERROR FACTUALLY BASED VALUE LADEN 
STAT~MFNT SUCCFSS FOR ROUND SI!::CESS FOR ROilND SUCCESS FOR ROUND STANDARDIZFD fRROR INDEX 
tiUM<tER 
1 
2 
3 
4 
5 
6 
7 
8 
9 
lG 
II 
I::: 
13 
1·\ 
15 
16 
17 
18 
19 
20 
;>\ 
22 
23 
24 
25 
26 
27 
28 
29 
30 
R2 
0.7\ 
0.31 
0.42 
0.45 
0.33 
0.08 
0.78 
0.56 
G."~ 
v.33 
0.48 
v.~' I 
0.<.7 
0. \ 3 
O. -11 
0.63 
0.36 
0.27 
0.50 
0.43 
0."18 
0.76 
0.63 
0.20 
0.58 
G.54 
0.77 
0.57 
0.50 
0.53 
'.'"1' 
0.8f> 
0.31 
0.67 
C.72 
0.85 
0.13 
() .. 2.7 
0.6>' 
O.H" 
0.67 
0.86 
O. '1'1 
0.72 
0.38 
o.n~ 
0.63 
11.136 
0.64 
0.30 
G.65 
0.95 
0.75 
0.87 
G.33 
0.93 
0.72 
0.93 
0.86 
0.83 
0_95 
R4 
I.GO 
v.n2 
0.67 
O.r:? 
v.92 
0.16 
0.91 
0.83 
0.'14 
v.67 
O.C;S 
1.00 
0.03 
0.3" 
0.86 
0.86 
0.86 
&.b4 
0.8(1 
G.B7 
0.95 
0.95 
0.87 
0.40 
1.00 
0.91 
0.93 
0.97 
0.83 
1.00 
R2 R3 R4 
O. -" 
0.31 
C.It~ 
0.45 
0.83 
0.08 
f/_ 78 
0.56 
,). r.:? 
').33 
'l. ~IJ 
0.91 
0.67 
0.13 
0.71 
0.63 
0.31. 
(I .. '27 
0.50 
0.43 
0.78 
o.n 
0.63 
0.20 
0.58 
0.54 
0.77 
0.57 
0.50 
0.53 
0.136 
0.31 
0.67 
0.72 
0.u5 
0.13 
0.87 
0.69 
.) .nl) 
O.~7 
G.86 
0.9'1 
fI.7'2 
0 .. ~,a 
0.133 
0.,,3 
f).IU, 
0.64 
0.00 
0.n5 
0.95 
O.'>'~ 
0.88 
0.33 
0.93 
0.72 
0.93 
0.36 
0.83 
0.95 
1.00 
0.63 
0 .. 67 
0.72 
0.92 
0.16 
0.'11 
0.83 
0.'14 
0.67 
0.9'> 
1.00 
0.83 
0.:;8 
0.86 
0.H6 
(,. OIl 
v.b4 
0 .. ~-:o 
O.S"I 
O. ';5 
0.95 
0.88 
0.'10 
1.00 
0.91 
0.93 
0.97 
0.83 
1.00 
R2 R3 R4 .. -R, AD-Rl R4-RI AD-RI R4-kl AD-Rl 
0.7') 
0.38 
0.47 
0.50 
0.00 
0.10 
0.86 
0.65 
0.7H 
0.26 
0.56 
0.6'1 
0.76 
0.1>1 
0."76 
0.70 
0 .. ';1 
0.:,5 
0 .. 42 
0.53 
0.'1:\ 
0.[1::' 
0.73 
0.:'1 
0.73 
0.47 
0.03 
0.63 
0.43 
0.40 
0.90 
0.38 
0 .. 7:·! 
0.7n 
0.81 
0.15 
0.'12 
0.77 
H .. OS 
0.S8 
O.fl'7 
0.'>'7 
O.Or. 
0.'10 
0.06 
0.70 
o.lIn 
G.71 
0.74 
0.73 
(). ')13 
0.97 
(.j. Y2 
0.35 
0.96 
0.66 
0.95 
0.88 
0.79 
0.91 
1.00 
0.69 
0 .. l~~ 
0.76 
O.'l1 
0.20 
0.95 
0.88 
(·i .. 9~ 
0.5i3 
0.97 
1.00 
0.B9 
0.·10 
0.fl9 
0.90 
0.80 
O. 'il 
0."74 
0.91 
i).YG 
0.97 
0.9:~ 
0.41 
1.00 
0.88 
0.95 
0.98 
0.79 
1.00 
0.'19 0.49 0.U8 0.88 -0.b7 -0.53 
0.31 0.50 0.41 0.59 -0.63 -0.60 
0.39 0.50 0.14 0.47 -0.70 -0.50 
0.32 0.'14 0.30 0.40 -0.63 -0.G3 
-0.65 -0.71 -0.41 -0.4' 0.60 0.5"1 
0.14 0.83 0.08 0.43 -0.60 -0.67 
1.09 1.19 1.13 1.19 -0.90 -0.90 
0.97 1.16 0.69 0.79 0.30 0.37 
-.J .. 41 -~ .. 43 -0 .. 51 -0 .. 'J') (:) .. 83 0 .. 67 
-1.04 -1.55 -0.41 -0.69 -0.67 -0 .. 63 
1.02 1.07 0.69 0.72 -0.87 -0.70 
-J.39 -0.37 -2.68 -2.60 -0.63 -0.71 
1.43 1.71 0.81 0.92 0.63 0.63 
O.B3 2.21 0.09 0.23 0.50 0.50 
0.83 0.97 0.47 0.53 -0.53 -0.73 
1.00 1.16 0.65 0."/3 0.50 0.63 
O.7~ 0.n4 0.~6 0.41 -0.S7 -0.77 
O.5~ 0.06 0.49 0.69 -0.40 -0.60 
-0.34 -0.42 -O.SI -0.69 0.50 0.6v 
0.60 0.69 0.69 0.77 -0.50 -0.80 
i).94 0.99 3.14 3.19 -0.63 -0.67 
i).S' 0.S7 0.69 0.72 C.77 0.83 
1 .15 1.32 O.BEI 0.96 -0.77 -0. 73 
0.fl3 2.19 0.05 0.12 -0.:'0 -0.63 
0.2::' 0.22 1.35 1 .. 35 -0.57 -0.73 
-0.'1"1 -0.52 -0.48 -0.54 0.43 0.63 
0.87 0.93 0.~9 0.73 -0.50 -0.53 
0.78 0.80 0.45 0.46 -0.97 -0.70 
-0.83 -0.99 -0.44 -0.56 -0.60 -0.63 
-0.30 -0.30 -1.00 -1.00 -0.70 -0.67 
VALUE LADEN DELPHI 
INi)EX VALUe 
SUCCE.SS FOR ROLINi' STATfiit:rH 
R2 
0.81 
0.89 
i .. 27 
0 .. 3:! 
0.65 
0.70 
0.93 
O. i8 
0 .. ·i5 
O.J:.! 
0.81 
o.~~ 
0.5:; 
O.RO 
\.). :27 
0.32 
\". ~';5 
0.·14 
0.,,1 
O.4~ 
o.£.\) 
0.44 
0.86 
v.:?t 
0.50 
O.3:::! 
0.S1 
0.81 
0.63 
0.60 
R3 
1.00 
1.06 
1.60 
0.,.4 
0.68 
0.90 
1.15 
0.73 
0.95 
0.l;4 
1.00 
0.57 
; .11 
0.93 
O.3~ 
o.~~ 
0.6"-' 
O.~.I 
O. ~l6 
0.67 
0.G,} 
0.66 
0.95 
O.~6 
0.68 
0.58 
v.Bl 
1.05 
0.89 
0.95 
R4 
1.:?S 
1.06 
1.,10 
0.76 
1.00 
0.90 
1.00 
O.S::! 
, . ~5 
1.05 
1.24 
0.83 
1.00 
1.00 
0.73 
0.79 
~.74 
v .. ':" -; 
0.83-
O.6~ 
i.'. 95 
(l.9~ 
1.05 
0.32 
0.77 
0.68 
0.94 
1.3i1 
0.95 
1.05 
NUrH,r=:~ 
2 
4 
5 
6 
8 
" 1 I 
12 
\ 3 
,5 
1<-
IS 
22 
~3 
24 
:'7 
~, 
3~ 
33 
34 
.. "I:.' 
3H 
41 
4:! 
44 
4" 
.;8 
49 
50 
N 
N 
00 
229 
ROUND 1 CONVERGENCE OF MANIPULATION 
"'LM"'NM; .. .. If to .. ;0 to .. .. FAr:TUALLY BASED " 
to II 
" " 
.. Ii Ii .. VALUE LAnnI VAl,L1e LADCN 
3T"'TEMi::IIT Qu.:.rn ILr r.:;,IIGi:: STr,,-lD(,RD DEVHdJON STDIZf:D SIIi l.iE'~ 
SH,NuM,D IlFVU,T!ON ST.~l EME'NT 
NUMBER MANIt' NOII-M';NIP MArliP NON-MAtHI" MANU' 
N,JN'M(,uH' Mt,i~ II' NUN -ilt',NIP NUM[CER 
1 2.71 1.50 ~8.6~ 14.513 0.41 0. ":'.' 
0. II:! O. 't5 
2 1.10 1.20 3174. 'n U12.49 0.07 
-0. :,~, 0.0:3 o. '/~ 2 
3 0.70 0.92 10290 .. ::!~ 12486.51) -0.42 -0.:>4 1.13 
1.02 4 
4 0.88 0.98 1649.49 271/;.20 -0 .. 22 
0 .. ~ :~ 1.10 (l.'n 5 
5 0.60:) 0.60 91.130 913.40 -1.00 -0 .... , O. ~>4 
0.67 6 
6 0 .. 9:2 1. 24 5'i2.14 800.45 -0.37 
0.(/'5 0.81 (i.7? 8 
7 :?3V 1.65 \ 925~5 .. ,:16 22~,276. 63 0.10 O. ('3 O. '18 
1.02 'I 
8 0.97 0.58 30.94 40.97 -0.16 
-0.17 1.04 n .. 9~) 11 
9 1.14 1.20 19580.~5 19563.32 "0.29 -0.~4 
0.96 0 .. 72 12 
10 0.29 0.64 5.79 ~. 4'1 -2 .. \ ~~ 
-1 .11(, O.U3 v.fl·\ 13 
\ 1 \ .56 0.713 19599.35 20516.57 -O.'.!6 
_·G .. 7/. \ . 19 1.09 1 S 
1::> .:!.5i ~.~2 377.;0.36 1 ~8'726. 94 0.20 0.:;;; 
oJ.110 \ .40 \ 6 
\3 0.95 o. ti'l 52.50 36 .. "/9 -0. ::>" 
_ () ... ;rJ \ . \ 4 I. \ '1 \8 
0.16 0.13 3./12 :.! • IV) -7 .. r:;';!. -II. 5::~ 0.'14 0.9:\ 
.... ., 
\ 4 
\5 1.48 0.98 362634. \ 'I 883l,5S.75 -0.40 
0., :, 0.112 0.9::' ::'3 
\6 \. \0 1.67 2 .. 7~; ~~ .. ",. f} -(). ,\4 -0.1 ~, 1. ill 
0.90 ~4 
17 (l.56 0.64 1 (.>. ~cl 1'1.76 -(j.D\ ·~O. c,'( \ .0/, 
(i.'Ir:> ';!( 
18 1.61 1.61 636.10 11329.1.0 "0.06 0.4'1 
1 . O~~ 0.'/13 31 
\9 1. \0 1.39 1\<14.27 i72CJ.8J -0.14 0.0:, 
C. 'J'I 0.96 32 
20 1 • 5~) 0.1.9 6.71 1::!. '.3 -0.04 O. '1~' o.'n 
O. '{i) ~13 
~1 2.64 4.54 18321.14 1471 '}. :12 O. ~;O (). :ll, 1.00 O. '/0 34 
~2 1. \9 0.133 I(UIO.l0 18501.110 -0.05 -O.OF< o. e/~; 0.17 
36 
:1:) 1. 20 0.H3 607:~. \ 6 4956.:;1l -0. \:1 -0.4\ O. 'leI O. '/3 
311 
::'4 0.11 0.05 6.ll4 1:).91 -1 ~;.I.,1 -17 .IJ~' 0.90 
1 .:~:~ 4\ 
~5 2.~0 1.74 961.13 529.47 0.5:1 O.4~ 
1.0t) 0.92 4:'~ 
26 0.30 0.69 10'\'1. ?6 102~.25 -0.49 ,,0. i) 'I 1.20 
1.01 ·\4 
27 i .58 1.20 34.65 41.68 -0.00 0.10 
0.98 0.89 46 
28 1.50 1.10 2176.23 1449.34 -0.40 -0.49 1 .. 23 
1.25 48 
29 0.80 0.92 302.91 343.03 -1.31 
-0. 9~, 1.05 0.97 4'1 
30 0.78 1.39 321.48 231.44 0.23 0.00 
0.99 1.10 50 
/, 
'-: ,j) Ci::iI.JERGt:t;CE OF HHNI HIL'; T J ON 
'-tLti::!lr~L. .. . • ~ If .. ~ .. ~ Ft;CTUALL Y ilf\.~Ei> ~ * 
.. .. ~ 
" " 
.. 
" 
V("LIJI" LAIJr:N vr,L.U[ U',DEN 
S:':'lE"Et~T QIJM~TILE f.'ANGe: STAND(,F:D DEVIATION STDIZrD STU DEV S1 ANDMW DE.VIr,rrON STfd [M;:::NT 
NlmBi:n: H';NIP NON-Ht,NIP HAl/IF' NON-HAiHP Mi\NIP NON-MANIF' ~iANIP NON·HANIP NUM11I:,R 
1 0.51 0.9;2 9.26 6.01 -1.15 -0.7El O. '18 O. ~;5 
2 0.41 ('.98 884.19 1442.61 -1.72 -0.96 0.79 0.::>1, ::' 
3 0,47 0.57 3610.1:; 73'113. 10 -2.6\ -0.77 0,75 0.36 4 
4 (j.34 0.53 949.92 6~)8. 21 -1.08 -1.00 0.96 (). fl4 '5 
5 'J. :~? 0.:'1 46.09 32.80 -2.09 -3.79 0.'16 O.5b 6 
6 0.49 (). 4~ 4~:~ .n-. 204 0 n~) -1.26 -1.84 0 .. 66 0.5,1 8 
7 {".47 1}.47 104311. 50 1739'12.50 -I.t,\ -0. :>4 ,').lff. v.flil 9 
6 0.l>2 0.41 lll.19 13. :~9 -1.53 -1.67 1 .(l~ il. 16 11 
9 O.b9 0.73 7242. :"")7 1303",.94 -1.16 -1.0:1 0.68 0.6'7 12 
10 0.4'1 o. ~:\ 4.';6 5.07 -2.41 -1.8:1 0.:11 o. ')~ L\ 
II 0. 'I \ 0.29 12845.38 73:;0,75 -\ .32 -,3.7(. 1'1. '}9 1.01 1~ 
\ -, 1.43 1 • ~/rJ 12004. ·Hi 16505.19 0.48 0.011 o -.t:" • { J 1.'>1 \ 6 
13 (', :17 0 .. 17 44. ,~, 22. 'll/ -1. 'j6 '-1.4'/ 0.'13 1.17 HI 
14 \J 0 ~ 2 0. \ 3 3.4;' 2.4'1 -fJ.43 -11 . ,I ( () . !II.) o , . ., 22 
\5 0.::'\ 0.4\ 1903t..1. [1'1 22907/). ~B -2.'13 -1. 611 O.'ll! O.oli, =~3 
\6 0.41 0 .. 92 1.77 2.~2 -I. '/0 -0. ~;:\ 1. \1 o ~ 7,) 2-1 
17 0.29 0.64 10.66 10.00 -2.35 -1. -,8 0.ll4 O.H6 :?7 
18 (j.5'i 0.69 32-t. y~ 302.82 -1.12 -0. ~)~; O. '/01 O.fl3 
-" 
1'i 0.69 ,j.82 631l,:;>3 83:~. 21 -0.41 -0. ~;n 1.11 0.76 3:' 
20 0.69 0.69 3.n/' ~.25 -O.BI -1. \ B 0.07 (). ~IO 33 
21 O.!i9 2.93 15606.51l 138~,3.0B -·O.O~ 0.31 0.m1 0.73 34 
22 0.29 0.69 7243.61 690()'1l4 -1 .. t):! -1 . :~:l O. 'I,; O. (.)(1 :16 
=:3 O •• \'1 0.47 393:!.73 3426.32 -1.59 -O.'}"' 1.1::' 0.75 :;[1 
24 0.09 0.04 '1.1)8 ~;. B4 -1 S. 4'1 -1 B. 0') O.r.:> O. 'Il 41 
25 1.32 0.96 SJS.3B 387.B\ 0.36 0.45 V. 'i6 (j. '15 4:' 
26 0.58 0.55 560.87 791.n -1.03 -0.41 1.1 b 0.f18 4'1 
27 0.48 0.69 31.15 12.53 -0.78 -0.96 0.75 0.83 4/, 
28 0.32 0.86 1331.10 1223.41 -1.9i -0.89 1.16 0.92 48 
29 0.51 0.59 344.26 2~6 .. 85 -0.86 -2.08 0.82 0.67 49 
30 0.69 0 .. 92 261.12 117.39 0.49 -0.67 1.03 0.95 50 
230 
ROUND 3 CONVEf(liENCE OF MANIF'IILAT ION 
HLMHIJHC II • II .. 
" 
.. II II It FHCTUM_LY D!\SED 
" 
It II II ~ .. .. II • lJALUE LADEN VALUE L,'DEN 
STHTEiiE.,H QUHRTILE r,MiGE STANDARD DEVIt,nO;, STI>I ZLD STD D[,V STI\Nll"RD I>L.VIATION STATEMENT 
NUMf.ER HittlIP NON-HitNIF' M';NLP NIlN-MANIF' MAN IF' NIlN-HAN1P MflNIF' NON-MHNIP NIIH['ER 
0.37 0.76 8.79 5.64 -1.58 -0.90 O. '}4 0.54 
2 0.56 0.56 900.00 1 2~:;;~ .119 -1. '}3 ··1 .. 2::! 0.6~~ 0.56 2 
3 0.47 0.44 3990.26 4191. 79 -2 .. 28 -1.<}'1 O. -/0 0.81 4 
4 0.34 0.41 5 ci9 .. 18 I)~)O. ~j 1 -2 .. 24 -1. ?() 0.94 0.7:1 5 
5 0.12 0.15 34.15 26.07 -2.76 -5. ()~! 0.37 0.:50 6 
6 0.41 0.18 3:J8.2B 22·1.76 -1.n8 -2.6-, 0.63 0.40 8 
7 0.16 0.20 895,~5. 44 130886. ~)O -2 .. 2~> -H.7E 0.81 0.85 9 
8 0.49 0.29 i4.30 10.23 -2.1,[1 -2 .. 37 i .02 O./d'l 11 
9 0.41 0.41 4399.18 9726.98 -2.11 -1.41> 0.73 0.67 12 
10 0.41 0.29 3.47 4.71 -2.S{, -2,11 O. -'5 0.58 13 
11 0.29 0.09 9548.13 3906.813 -2.(,8 -7.BI o .'i3 0.94 15 
12 0.92 1.32 2347.76 8331 .~!fJ 0.07 -0.21 O.7~ 1.18 16 
13 0.34 0.37 33.22 21 .. ~):~ -~ .. '7~) -1.6':1 O.flO 1.1 '} 1 B 
14 0.12 0.10 3.1> l :- .. 28 -7.'}f.1 -12.'13 0.64 0.81 2~ 
15 0.27 0.29 189506.[)() 147697 .~,6 -2.IB <>,3'" 0.76 0 .. 60 23 
16 0.41 0.69 1.74 ~'. 09 -1.131.> -0. -III 1.()() o .. I,L) :!4 
17 0.17 0.41 7.18 (:.11 -4.2'1 --:.~. 0 I ().7':> O.nl :'7 
18 0.69 0.51 3/.D .01 382. ~~6 -1.11 -0.2:; 0.92 0.71 31 
19 0.47 0.69 4:!'} .1113 571. l"i -0.6'J -1.1,) 1.0" 0.76 3:~ 
~o 0.41 0.54 :5. 46 2.15 -1.15 -1 .• l() o.n, 0.72 33 
21 0.24 2.35 15065.77 13714.16 -0.22 0.31 0.1l'} 0.('1l 34 
22 0.29 0.59 5405.40 41::'4.'1;5 -2.53 -2.5<4 0.81 0.'50 36 
:'3 0.26 O. :'17 3399.96 23-'4.94 -2.:~3 -1.7" 0.99 0.63 30 
24 0.09 0.04 7.72 5.38 -14.47 -1'7. -'4 0.70 1.00 41 
~~ 0.41 0.63 543.38 128.74 0.30 -0 . .,0 0.130 (,.7i. 412 
~~ 0.29 0.44 474.10 766.(,0 -1.10 -0. 4~; 1 .1'1 0.5') 44 
27 0.22 0.37 20.68 14.97 -i. (,5 -0.7/ 0.70 0.80 '16 
28 0.26 0.68 985.69 1071.21 -3.',9 -1. i 1 1.11 0.89 48 
29 0.29 0.59 221.65 237.21 -1.47 -1.93 0.79 0.51 4'} 
30 0.47 0.92 263.44 96.51 0.56 -0.99 0.90 0.B4 50 
F:Uurlli 4 CDI/VERGENCE OF MANIF'UU,T ION 
(,t. M:,rU,C .. .. 
" " 
• 
" 
• II II F{,CTLIALLY [,M:r:Il II It .. II ;< ~ .. .. .. VALUE L""lFN V,iL lie LADeN 
STfoiFr.[rlT QUHR fILE ;':t,NGE STI\NDM:D DEVII,THJN STDI7.ED SlD DfV SI,iNDM,D DlVH,TION Sl.'tTEMENT 
rlUMBER HAriIF' NON-MM. r r-' MAIHF' NON-HANIf-' MANIF' NON-M,~tli P MANff' NUN- M"NIP NUMr'ER 
v.:!6 0.76 1l.47 5.55 -1.71 -0. 'r:. O.BO O.~; 1 
2 0.56 0.41 8'18.18 1139. '/3 -2.~~ -1. 37 0.56 O.'SO 2 
3 0.';7 0.37 3'J47.B2 3970.62 -2.:n -2.v4 0.59 0.73 4 
4 0.32 0.41 5t.2.06 606. (,6 -:? .. 50 -1.:)2 0.7'7 (). 73 '; 
5 0.12 0.10 32.19 24. :12 -2. '11 -J:. 4~ \) ',1:-•• · .• 1 0.41l 6 
6 0.39 0.13 384.96 129.37 -1 .. 73 -5 .. :l; 0.63 0.45 8 
7 0.10 0.12 8338'7.38 110·;82.75 -2.62 -1. ('8 0.1>3 1i.72 9 
8 0.::'6 0.24 13.19 9.82 -3.10 -2.45 1.02 0.71 11 
9 G •• ~ 1 () .. 41 359;1.';3 7333.29 .-~!. ~9 _.:.! .. ~ :. 0.('EI v.St', 1 :.~ 
10 0. 4 ,1 O.:.!9 3.31 4.~1 -2.6'1 . -:~ .. :~O v. it? 0.44 1 :1 
11 ,"L ~ 9 r,.09 6693.74 378::>.09 -4.')9 _.f]. ',f, 'J. '/7 C" nl.l I'; 
1:! 0.69 1 .1(. 20::>-1.01 8130 .~;9 ('l.O~ -O.~C O.1t, \.0'.; 16 
13 O.'i1 0.::9 33.93 20.81 -;:>.79 -1.78 ,).11:'1 1.14 11) 
14 0.::0 0.10 3.83 2.08 -7.00 -1;,. "10 0.65 iI.51.) 2:''' 
1:" 0.1'1 0. :.~ 163t. 7"1.0/, 1 3993'}. 7'> -::;.b6 - 3~t)~j 0.59 O. ·lIJ ~~~ 
16 O.la O. f,9 1.61 :.O~ -2 .. :?0 -0. -16 1.02 0.60 :14 
17 (). ;~/ 0.11 7.70 1'1.::>'" -.1. 01 -':.~ • :.'4 0.1.01 O. ;.3 ::'7 
18 O.A9 0.,,)1 1f."1.70 244.31 -1.;·?0 -(). :',/. O.D:': 0.60 ->1 
19 (I. "1 1 0.69 341. :!8 ~;3iJ. 03 -0.'11 --O .. !l(l 1 . ,)0) 0.110 ;I~ 
;:(, 0.41 r,.41 J. ~IO 1. '/6 -1 . ~~i.l -1. ,. .. , 0.01 0.70 ,l3 
21 0.24 1 • I)~; Em:'2.03 111~1.1n -0.8') 0.;'1 0.H4 O. ',4 :101 
~2 0.31 O.~9 4-10'-:,.6'1 3-/01.1. 'is -3.1 :? --2.t17 0.67 i). :;4 3(, 
23 O.:?6 0.37 3366.52 2552.14 -2.46 -1.63 0.9fJ 0.58 ~W 
:''1 n.rlil OJ)4 7.83 5.1() -14.30 -20. 'J5 0."11 O. '17 41 
25 0.41 0.63 540.39 128.45 0.28 -0.01 0.130 0.56 42 
::6 0.29 0.41 4-/3.81 759.51 -1.05 "0.48 1. I'} O. 'JI] 44 
27 0.:22 0.32 19.03 18.30 -1.94 -0.53 0.73 0."10 46 
28 0.18 0.55 973.83 1041.98 -3.35 -1 .. 21 1.12 0.2.8 48 
29 0.41 O.~9 225.88 229" 0-' -1.38 -2.08 0.80 0.43 ·19 
30 0.41 0.:51 263.94 93.94 0.59 -1.09 0.84 0.84 50 
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STAI<IL TTY OF MANIPULATION - FACTUALLY B.'SED DELPHI 
20X 15X 
;I, CHANGE BETWEEN ROUNDS STABILITY FII~ST STArlILITY FIRST 
:;TAi£ME/H MAN Ir'UL ATE D NDN-MAtIlPULATE:D REACHED IN f(IJUND R;:"CHED IN ROUND 
NUMi<ER 1-2 ~-3 3-4 1-2 2-3 3-4 MANIP NDN-HANIP MIIN T P NON-MANIP 
1 0.70 0.40 o.n 0.47 0.17 O.(rt 4 3 5 4 
2 v.57 0.20 0.:'0 0.47 0.30 0.17 3 4 5 5 
3 0.60 0.27 O. ~~o 0.47 0.37 0.20 .) 4 5 5 
4 0.67 0.33 0.23 0.47 0.20 0.13 5 3 :; 4 
5 0.53 0.27 0.23 0.43 0.33 0.17 5 4 5 '5 
6 0.40 0.23 0.10 0.53 0.23 0.23 4 5 4 '5 
-: 0.67 0.33 0.20 0.60 0.20 O. ~ 7 4 3 5 5 
8 0.67 0.40 0.33 0.3:; 0.23 0.13 5 4 5 4 
9 () ~ ,'tti 'J. ~0 0.11 0.50 0.:;7 o. :!3 4 '5 4 5 
~o o. ';/ (j. 'Jrj 0.20 0.:·")3 0.13 O. ~!0 4 .3 ~ 3 
11 (j • ',r) (,.':.,::) 0.27 O.~3 0.,10 1).10 5 4 5 4 
12 0.70 0.47 0.:53 0.43 0.30 O.O'l 5 4 'i 4 
13 oJ.73 0.43 O. ~'O 0.37 0.13 0.',7 " 3 
5 3 
, 4 O.3~ 0.:'0 0. 7 0 0.:"0 O.l oJ 0.1 :1 3 :! 5 3 
I') (i. ';() 0.' .. 10 () . :~ " 0.60 0.3') O.::.l .3 5 ., ~i 
16 0.::; 7 O.:"!3 0.:'0 0,47 0.30 I,). 1'1 4 4 ') 5 
17 0.Oj7 0.37 0.27 0.30 0.2" (i.20 '5 4 5 5 
\8 v.50 v.n 0.20 (,.47 0.:?3 o. :'~l 4 ~ ~) '5 
19 (1.60 (J .;!7 0.17 (j. ~)O 0.33 0.20 4 4 5 ~ 
::0 0.53 O. :;7 0.33 0.27 0.17 O.:!O 5 3 5 ~) 
21 0.67 0.:!7 0.3,; 0.47 (). :~o 0.3"( 5 5 .. '5 
::2 O.b7 O. ~!,' 0.30 0.37 O. ~)3 O. '1:3 ~ 4 5 4 
21 O. {,7 0.30 i).30 O. '1.l 0.20 0.10 5 3 5 4 
24 0 • .33 0.33 0.07 0.03 0.17 0.07 4 2 4 2 
25 0.77 0.50 0.20 0.50 v.43 0.10 4 4 5 4 
26 0.43 0.47 0.23 0.33 0.23 0.17 5 4 5 5 
27 0.57 0.43 0.23 0.57 0.37 0.27 5 '5 5 5 
28 o.~o 0.37 0.17 0.40 0.23 0.20 4 4 5 5 
29 0.47 0.30 0.10 0.43 0.20 0.13 4 3 4 4 
30 0.67 0.47 0.23 0.43 0.17 0.03 5 3 5 4 
AVERAGES 0.57 0.34 0.22 0.42 0.25 0.17 4.33 3.77 4.07 4.3'7 
:; •• ,,1. rTY OF I-II\NIPULATION - VALliE LADEN DELPHI 
• CHANGE DE TWEEN ROUNDS 
STATEMENT MANIPULATED NON-MANIPULATED 
NUMYER 1-2 ~-3 3-4 1-2 2-3 3-4 
I 
2 
4 
5 
6 
8 
9 
II 
12 
,3 
I'; 
16 
18 
~3 
~4 
27 
11 
32 
3:' 
34 
3" 
38 
·11 
4'2 
't~ 
4t. 
48 
49 
50 
0.37 
O • .J"7 
0.67 
0.30 
'I. :-:;7 
0.4/ 
0.57 
V.:?O 
0.5:; 
0.~7 
').47 
0.37 
rio 3~ 
0.3'( 
0.13 
0.4l) 
0.4:, 
o ".7 
0.43 
0.40 
0.37 
0.:53 
O.~3 
0.37 
0.4(, 
0.37 
0.4\1 
0.50 
0.17 
0.30 
O.~7 
0.10 
0.13 
0.20 
0 .. 33 
0.17 
0.33 
0.27 
0.33 
0.:'5 
0.;'7 
O.I,l 
0.3(i 
0.37 
0.43 
0.23 
(L03 
0.20 
G. ;':1 
G. ;',7 
0:". ~o 
'j, :;0 
0.20 
0.17 
0.0'/ 
O.~3 
0 .. 23 
0.27 
O.:'!) 
O. ,3 
O. Hi 
0.23 
0.1 <; 
0.0-/ 
0.20 
0.17 
0 .. 30 
o. ~!.> 
0.:>7 
o.n 
1).13 
0, 17 
0, :.17 
O. :!."l 
0.13 
0.07 
0.13 
0.17 
G.17 
~. ~ 7 
0.1.3 
0.0] 
(,.10 
0.10 
( .• 13 
0.17 
().~() 
0.07 
A~ERAGES 0.40 0.24 0.16 
0.1'1 
0.30 
0.:57 
0.40 
0.33 
0.23 
0.27 
0.30 
0.2"1 
0.:,7 
O. :'7 
(). :~.~ 
O.I'l 
O .. U 
O.::i' 
0.33 
O. :~0 
O. '~O 
0.30 
O •• 1(1 
0.,;0 
0.~-t' 
0.17 
0.43 
0.33 
0.27 
0.33 
0.4:, 
0.30 
0.10 
0.03 
0.10 
0.20 
O.()7 
0.07 
0.10 
0.10 
0.20 
0.27 
0_30 
(). :~3 
0.:'!0 
o . ~ :'i 
o. ~!'l 
0.20 
0.20 
0.1'7 
0.13 
0.07 
0.13 
0.17 
0.23 
0.'27 
0.20 
0.23 
0.17 
0.03 
0 .. 23 
0.13 
0.07 
0.10 
0.20 
0.10 
0.10 
0.10 
0.10 
0.03 
0.13 
0.20 
(). :!3 
0.17 
0.10 
0.13 
0.17 
0.10 
0.13 
0.20 
0.2:1 
0.07 
O.U 
0.1(1 
O.G'7 
o.n 
0.10 
0.13 
0.17 
0.03 
0.13 
0.23 
O. 30 O. I 6 0 • I 3 
STABILITY OF MANIPULATION - VALUE LADEN DELPHI 
x CHANGf BETWEEN ROUNDS 
STATEM~NT MANIPULATED NON-MANIPULATED 
NUMbER 1-2 2-3 3,4 1-2 2-3 3-4 
3 
7 
1 (I 
14 
17 
19 
20 
21 
~5 
26 
28 
29 
30 
35 
37 
3'1,. 
40 
43 
45 
47 
0.23 
0.20 
O.~7 
v.20 
0.13 
0.27 
0.30 
0.27 
0.27 
\:) -,"7 
0.23 
0.30 
0.23 
v.30 
0.27 
0.20 
0.30 
0.30 
0.37 
0.1.3 
0.13 
0.17 
O.:!O 
0.17 
0.37 
0.17 
0.27 
0.17 
0.13 
0.;>0 
0.13 
V.O-1 
0.v7 
0.03 
0.30 
O.G 7 
0.20 
0.27 
0.13 
0.03 
0.17 
0.='0 
0.11 
0.23 
0.10 
0.17 
0.13 
O.lr, 
0.03 
0.10 
0.(;'/ 
0.10 
0.:,!3 
O. ',7 
0.17 
0.;'0 
0.:!3 
0.:>0 
0.23 
0.10 
A'JERAGES tr.-t-i" &.1+ '&.10 
.... :..1;" 
0.23 
0_27 
0.17 
0.17 
0.27 
0.33 
0.20 
0.27 
0.17 
o. 2:~ 
0.37 
v. :n 
0.40 
0.:50 
0.20 
0.10 
0.27 
O. 2~1 
0.13 
0.33 
&.16 
0 .. 23 
0.27 
O. i 3 
0.17 
0.23 
0.27 
0.30 
0.23 
0.17 
0.20 
0.13 
0.17 
0.33 
0.10 
0.10 
0.13 
0.20 
0.23 
0.17 
0.27 
0.13 
0.10 
0.03 
0.13 
0.10 
0.03 
0.13 
0.13 
0.20 
0.13 
0.13 
0.0 
0.13 
0.0 
0.03 
0.0"1 
0.20 
0.10 
0.13 
0.07 
0.13 0.07 
::.... ic.. ;J • I;) 
20X 
STr,BILITY FIRST 
REACHED IN ROUND 
MANIP NON-MANIP 
3 
4 
4 
5 
3 
3 
4 
2 
5 
5 
5 
'3 
4 
3 
5 
4 
4 
3 
J 
4 
4 
:1 
3 
3 :, 
3 
4 
4 
4 
3.70 
~Oy. 
3 
3 
3 
3 
3 
3 
3 
3 
4 
5 
4 
2 
3 
·1 
3 
2 
3 
3 
3 
3 
4 
3 
4 
3 
3 
4 
3 
3.10 
STIH.ILITY FIRST 
REACHED IN ROUND 
MANIP NON-MANIP 
3 
2 
3 
2 
2 
3 
4 
3 
3 
3 
3 
3 
3 
3 
4 
3 
4 
3 
2 
1.93· " 
;';.11) 
4 
4 
2 
2 
4 
4 
2 
4 
2 
3 
3 
3 
4 
3 
3 
4 
2 
4 
2.03 
J. ~'-; 
15Y. 
STA[,ILITY FII,ST 
REACHED IN HOUND 
MANI? NON-MAN1P 
4 
4 
:.; 
3 
4 
5 
5 
5 
5 
'3 
5 
4 
3 
5 
4 
4 
3 
5 
5 
0\ 
'1 
4 
4 
3 
'3 
5 
4 
4.27 
3 
3 
3 
4 
3 
3 
3 
3 
4 
5 
5 
S 
4 
:; 
~) 
4 
4 
5 
3 
3 
;, 
-I 
.) 
4 
4 
5 
3 
4 
3 
3.80 
15;( 
STAI'ILITY FIRST 
R[A~HED IN ROUND 
MANI? NON-MANIP 
3 
'3 
5 
5 
2 
5 
4 
4 
:; 
4 
3 
:I 
3 
3 
5 
3 
5 
5 
3 
2 
2.50 
4 
4 
3 
4 
4 
4 
4 
4 
4 
3 
4 
4 
3 
3 
5 
4 
2 
4 
2.47 
J. i;, 
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SELF-RAT!NG 
STr. TF. HFNT DUr< I NG ROUND 
NUHbER PARTICIPANT SRI SR4 SR2 SR3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
684 
706 
1489 
17~~O 
11:.54 
:'0 1)8 
2225 
2376 
:;:.jr;1 
26:59 
26G'1 
~"1·17 
,; 1-: 
.54'1 " 
4-:'; ') 
4:J~'O 
~J'/1 
55 "?13 
5F!:':~ 
6431, 
~,'l'.l3 
6'):'0 
6'it~ f, 
7:::44 
7366 
75 ~~/J 
8150 
A~;>4 
8806 
9091 
AVERAGE 
634 
70/, 
1489 
1720 
18'i4 
::(108 
2~:?J 
2376 
:>451 
2685 
2947 
3::17 
3497 
4015 
4080 
5371 
5578 
5823 
6436 
6493 
6520 
6966 
7244 
7366 
-,'536 
AI r;0 
9':)Q1 
H'JERf.GE 
3 3 
3 2 
2 2 
2 2 
I 2 
4 5 
4 4 
2 3 
~ 3 
3 2 
4 4 
1 
2 
2 
" I 
2 1 
:> 1 
3 3 
4 3 
I 2 
.: ! 
4 3 
3 4 
2 3 
2 2 
4 :2 
1 
2.4 :!.3 
3 
3 
2 
1 
3 
3 
1 
2 
2 
2 
2 
2 
1 
1 
3 
1 
2 
2 
3 
1 
3 
:> 
3 
3 
1 
3 
4 
3 
3 
3 
:'I 
4 
1 
2 
3 
2 
2 
2 
2 
2 
3 
3 
2 
2 
3 
1 
2 
2 
3 
2 
2 
3 
3 
2 
2.0 2.4 
4 
1 
'5 
8 
6 
3 
1 
1 
8 
1 
I 
6 
(, 
\ 
4 
4 
4 
1 
3 
9 
5 
1 
6 
6 
4 
6 
2 
5 
6 
6 
7 
2 
1 
6 
2 
6 
6 
7 
-, 
4 
2 
5 
6 
6 
4 
2 
6 
6 
6 
6 
3 
:;: 
6 
2 
5 
2 
4 
4 
6 
4 
4 
8 
8 
2 
6 
8 
4 
2 
6 
7 
6 
6 
5 
4 
6 
6 
5 
a 
<;-
4 
6 
6 
9 
6 
5 
6 
6 
6 
8 
6 
8 
13 
6 
13 
6 
6 
6 
8 
6 
4 
5 
6 
4 
6 
6 
6 
6 
6 
4 
6 
6 
8 
B 
6 
6 
4 
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CONFIDENCE AND MANIPULATION 
ANSWER DURING ROUND 
(EXPRESSED AS ERROR) 
AI A~ A3 A4 
0.9:? -0.18 
-0.5'7 0.11 
-2.09 -0.59 
-0.59 0.11 
0.51 0.51 
-0.5t"; -0~~)'l 
-0.18 0.1 I 
-2.09 O. :53 
-2.0'1 -0.41 
0.~1 0.51 
-O.Al -0.25 
-~.IW 0_11 
-1.:)8 -1.28 
::.1:! 0.1 i 
-O.lfl-O.l G 
-0.5'1 0.0 
~-O.~tl 0.11 
-2.139 -0. :;9 
-0.5'} 0.37 
-2.1l'? 0.11 
-0.59 O.1f 
0.:33 0.33 
-0. I tj 0.3-' 
-2 .. D9 -O.1:! 
-2.89 -2.8'i 
I .O~ 1.0::! 
-1.10 0.44 
0.11 0. 11 
-~. fl'l 0.11 
IG.'}~I 0.~8 
-0.5A -0.05 
-0.18 
0.33 
--0.18 
0.11 
0.51 
-0.25 
0_11 
0.33 
0.20 
0.0 
-0.25 
0.11 
0_1.I0 
0.'14 
-0_18 
0.0 
O. 3:~ 
-0.18 
0.37 
0.11 
O.:H 
0.;13 
.. '->.3 ! 
0. 3_~ 
-0.18 
0.33 
-0.10 
0.11 
O. ~i1 
-0.;!5 
0.11 
0.33 
0.20 
0.29 
-O.2~ 
0.11 
0.80 
0.44 
-i). 10 
0.0 
O.:B 
0.:'3 
o. :17 
0.1 I 
0 .. 17 
O .. i.l 
o . :~ 9 
o. :1:1 
-2.09 -2.(,'} 
1.02 1.02 
0.44 0.44 
0.11 0.11 
0.: . .'0 0.25 
0.50 0.37 
0.11 0.13 
o.~~ 0.24 0.~4 
-0.10 -0.10 -0.10 
() . :~~. 
-0.10 
-0.32 -0.32 -0.32 -0.32 
1.19 0.32 0.32 
5.90 0.09 0.09 
0.3;! 
O.O'i 
O.O~ 0.0'1 0.24 0.24 
-3.:11 -1.01 -1.01 -1.01 
o.~o 0.37 0.31 0.21 
-G.32 -0.32 -0.32 -0.32 
-0.10 -0.10 -D.l0 -0.10 
-0.10 -0.10 -0.10 -0.10 
-1.70 -0.10 -0.10 -O.I() 
0.60 -0.61 -0.61 -0_61 
-0.61 -0.20 0.24 0.24 
-1.70 -1.70 -0.32 -0.32 
-0.32 -0.32 -0.32 -0.32 
-0.3~ -0.10 0.24 0.27 
-1.30 -0.42 -0.42 -0.42 
-0.61 0.27 0.27 0.27 
-0.32 -0.32 -0.32 0.02 
-0.32 -0.32 -0.32 0.09 
0.09 0.09 0.09 0.09 
-0,61 -0.10 0.27 0.27 
-2.06 -0.61 -0.61 -0.10 
-1.3-' -1.37 -1.37 -1.37 
1.70 
1.13 
-1.01 
0.60 
-1.01 
-0.18 
-0.32 -0.32 -0.32 
0.24 0.24 0.24 
0.09 0.09 O.la 
0.24 0.24 0.24 
-0.32 0.27 0.27 
-0.22 -0.11 -0.07 
DESIRED ACTUAL DESIRED SELF-RATING 
A~SWER CHANGE CHANGE CHANGE 
AD A4--A 1 I AD-A 1 I SR4-SR 1 
0.29 
\).2'} 
0.2'} 
(; .. :~(") 
().29 
o. ~!'J 
0_29 
O.2() 
O .. :IC} 
0 .. :!fl 
0.::<;> 
o.:?'? 
0.:!'} 
0 .. :~'} 
0.29 
0 .. :~'I 
D.2? 
0.2'] 
0.2'i 
() • ~! If 
0.2'} 
(). :·!'i 
o. ~'i 
(j .. :.~ 'I 
o. '2'1 
0.29 
0.29 
().2'} 
0. :~C} 
0.29 
:'i. '.!.1 
0.27 
O.:c!7 
0.27 
0.21 
0.27 
(). :0 I 
o. :~1 
0 .. 27 
0.27 
0.'27 
0.27 
0.27 
0.27 
o.:n 
0.27 
0.21 
0.27 
0.-n 
0.27 
0.27 
0.27 
0.27 
(,. '27 
(). 27 
C'.27 
\J .. 21 
C. :.!7 
C'.27 
0.27 
-1.10 
0.92 
2.71 
O. ,<,9 
0.0 
0.:14 
0.29 
3.22 
:1.09 
-O .. :!2 
0 .. 56 
3.00 
2.0U 
-i . .'In 
0.0 
0. 1;'1 
0.92 
3 ',') 
0.'16 
.3 _ ,1,,) 
0.96 
0.0 
().4-' 
:~ .. :l:.:! 
0.0 
0.0 
1. ':)4 
0.0 
3.1·1 
-10.56 
0_71 
0.\ ..... 
0.0 
0.0 
-O.Ob 
-5.01 
o. i ~ 
2.30 
-O.~B 
0.0 
(l.0 
0.0 
I • (,1 
'-1 .~O 
0.05 
1.39 
0.0 
0.59 
0.88 
0.88 
0.34 
0.41 
0.0 
0.80 
1.'n 
0.0 
-2.01 
-0.11'1 
1. ;9 
-0.36 
1.20 
0.11 
0.63 
0.08 
3.113 
0. EI8 
0. :~:! 
0.00 
0.47 
3.10 
:5.18 
0.22 
1.10 
:1. III 
1.',1 
1.1.13 
0.47 
O.lIli 
O.lIll 
:I. HJ 
O.blJ 
:1.10 
O.flll 
().O·l 
O. ·1/ 
3, ill 
3.11> 
0.73 
'.3',1 
O.EI 
3. I IJ 
10.~·1 
1.82 
0.0] 
0 . .31') 
O.'-,,} 
0.92 
5.63 
0.111 
3. ')1) 
0.33 
0.59 
0 .. 36 
O. ~I~ 
1. '11 
0.33 
0.88 
1.9-; 
0.59 
0.59 
1.57 
0.08 
0.59 
0.59 
0.18 
0.8a 
2.33 
1.6,1 
1. 43 
0_8<'> 
1.:'13 
0.:;3 
1.28 
1.1 i) 
o 
-1 
o 
o 
1 
1 
o 
1 
o 
-1 
o 
o 
i) 
o 
1 
I 
-1 
-1 
-1 
o 
-1 
I 
-1 
-1 
1 
o 
o 
-2 
o 
-0.1 
I 
o 
o 
'2 
o 
1 
o 
o 
1 
o 
il 
o 
o 
1 
1 
o 
2 
o 
o 
o 
o 
-1 
o 
o 
-1 
1 
o 
1 
0.4 
234 
CONFIDENCE AND NON-MANIPULATION 
SELF-RATING 
STHTEMENT WRING ROUND 
NUMBER PARTICIPANT SRI SR4 SR2 SR3 
2 
? 
2 
2 
2 
2 
2 
? 
2 
2 
2 
.., 
2 
2 
2 
2 
2 
2 
2 
.. 
2 
2 
2 
2 
138 
302 
3';1 
900 
111'1 
1446 
1:::;00 
2Ud 1 
2096 
2384 
3421 
3431 
3.';41 
!.U13 
4\32 
4344 
4608 
4705 
~5fl,) 
~;:12fj 
68\7 
MJ7J 
69~JIJ 
7C.45 
8136 
8128 
0811 
9:'14 
9902 
9965 
AVERAGE 
138 
30~ 
3:;1 
900 
1114 
144" 
1500 
2()87 
2096 
2~~134 
34:!1 
3'131 
3,,·11 
31113 
4132 
4344 
4688 
4705 
5Cj85 
5828 
6817 
6873 
6956 
7645 
813" 
8728 
8811 
9214 
9902 
9965 
AVERAGE 
2 2 9 9 
3 3 6 6 
1 2 5 8 
2 3 4 6 
431 6 
4 4 6 6 
I 2 I 6 
:2 3 3 6 
4 5 7 7 
:5 4 6 6 
4 356 
1 3 6 6 
2 3 7 6 
~ 3 4 4 
'131 4 
3 3 6 6 
2 2 6 6 
4 2 6 4 
I I 5 6 
2 2 6 6 
I 3 9 6 
3 2 8 8 
I I 4 4 
3 3 6 4 
2 3 4 6 
3 4 3 6 
3 3 8 6 
I 3 5 5 
2 2 4 6 
3 3 8 6 
2.4 2.8 
3 
2 
4 
2 4 
I 
2 2 
I 
4 
2 2 
2 3 
3 2 
1 3 
I 3 
2 4 
2 3 
3 3 
2 3 
3 3 
I 2 
3 2 
3 2 
2 2 
I 
2 3 
2 2 
2 4 
2 3 
1 2 
I 2 
I 3 
1. 7 2.6 
8 e 
4 4 
6 6 
6 6 
I 2 
8 3 
4 9 
6 2 
4 4 
:I 6 
6 4 
6 6 
3 4 
6 6 
9 6 
6 6 
6 6 
<. 6 
5 7 
4 5 
7 6 
2 B 
8 
6 
I 
3 
5 
7 
5 
B 
4 
6 
6 
{. 
B 
7 
9 
6 
ANSWER DURING ROUND 
(EXPRESSED AS ERROR) 
AI A2 A3 A'I 
-0.59 -0.59 -0.59 -0.59 
-0.18 -0.10 -0.18 -0.18 
-I.H) -O.f:l -O.RI-O.W, 
-1.20 -O.Bl -0.Cl -0.01 
-2.89 -1.10 -1.10 -1.10 
0.33 0.33 0.33 0.33 
0.33 0.11 0.11 0.11 
-1. 79 -1.~;0 -1.50 -1.';0 
-0.41 -0.41 -0.41 -0.41 
-2.09 -2.AY "2.09 -2.B1 
-0.94 -0.69 -0.69 -0.61 
-0.41 -·0.41 -0.41 "0.41 
-~.89 -2.89 -2.89 -2.89 
0.61 0.0 -0.18 -0.33 
-2.89 -0.25 -0.41 -0.41 
0.11 0.11 0.11 0.1' 
-0. I 8 -0. I B -0. 1 8 -0. I 8 
-1.50 -1.50 -0.59 -0.59 
1.43 -0.18 -0.18 -0.18 
-0.41 -0.41 -0.41 -0.41 
-O~59 -0.59 -0.59 -0.59 
-1.10 -1.10 -1.10 -o.n' 
0.33 -0.12 -0.25 -0.25 
-I.:W -I .:W -0.'/4 -0.'14 
-1.79 -0.69 -0.69 -0.69 
0.0 -0.18 -0.18 -0.18 
-0.94 -0.94 -0.94 -0.94 
0.1 I -0.18 -0. I 0 -0.18 
-1.~8 -0.94 -0.94 -0.94 
-2.20 -2.20 -2.20 -2.20 
-0.88 -0.75 -0.72 -0.72 
-0.32 -0.32 -0.32 -0.32 
-0.79 -0.61 -0.32 -0.20 
-O.bl -0.61 -0.61 -0./,1 
-O.l.1 -0.61 -0.61 -0.61 
-4.92 -1.01 -0.61 -0.10 
-0.61 -0.61 -0.32 -0.32 
-1.1l1 0.09 0.09 0.0'1 
0.60 0.60 0.09 0.09 
0.78 0.37 0.24 0.09 
0.60 0.37 0.37 O.~7 
0.37 0.37 0.24 0.09 
-0.10 -0.10 -0.10 -0.10 
1.13 -1.01 -0.10 -0.10 
-0.10 -0.10 -0.10 -0.10 
-0.32 -0.32 -0.32 -0.32 
0.93 C.?3 0.93 0.93 
0.60 0.60 0.60 -0.10 
-O.ld -0.61 -0.61 -O.bl 
1.47 0.09 0.09 0.09 
0.75 0.24 -0.10 -0.10 
0.3\ 0.31 0.31 0.31 
-0.61 -0.32 -0.32 -0.32 
-0.32 
-0.61 
-4.01 
-0.32 
-1.30 
0.60 
0.60 
-0.10 
-0.31 
0.37 0.24 0.24 
-0.61 -O.ld -0./.1 
0.09 0.09 0.09 
-0.22 
-0.61 
0.60 
-0.10 
-0.10 
-0.09 
-o.:-!:? 
-0.61 
0.60 
-0.10 
-0.10 
-0.07 
-0.?2 
-0.61 
0.60 
-0.10 
-0.10 
-0.08 
DESIRED ACTUAL DESIRED SELF-RATING 
ANSWER CHANGE CHANGE CHANCE 
AD All-AI I AD-AI I SR4-'SRI 
0.0 
0.0 
o.~r; 
0.47 
1.79 
0.0 
-o.::!:! 
O. ~'I 
0.0 
0.0 
o. :I~ 
0.0 
0.0 
-0. '/3 
?48 
0.0 
v.o 
0.')2 
-1.,,1 
0.0 
0.0 
O.?9 
-0.'38 
O. ;;.; 
1.10 
-0.10 
0.0 
-0.2'1 
0.34 
0.0 
0.16 
0.0 
0.59 
0.0 
0.0 
4.03 
O.:!9 
I. '10 
-(L~i 
-0.6'1 
-O.~2 
-0.29 
0.0 
-1.22 
0.0 
0.0 
0.0 
-0.69 
0.0 
-1.39 
-0.84 
0.0 
0.29 
0. ~)6 
0.0 
4.0'J 
0.10 
0.b9 
0.0 
-0.69 
0.0 
0.23 
o 
o 
I 
I 
-, 
o 
I 
I 
I 
I 
-1 
2 
-1 
o 
o 
-2 
2 
- 1 
o 
o 
I 
I 
o 
o 
o 
0.3 
2 
\ 
3 
2 
o 
o 
o 
3 
o 
I 
-I 
2 
I 
o 
1 
o 
I 
-I 
-I 
o 
o 
I 
o 
2 
2 
0.9 
